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(54) IP telephony gateway 

(57) The present invention provides an IP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call sen/ices/features for calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is preferably a PBX 
which supports the supplementary sen/ices/features. 



Advantageously, the gateway can also provide sup- 
plementary call sen/ices/features to calls between I P cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the sen/ices can be controlled. 

A further aspect of the invention provides an 1 P net- 
work in which IP clients have access to a range of sup- 
plementary call features/sen^ices. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX. at an Interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/sen/ ice. 
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Description 

r .i.t.c to an IP line side iP telephony gateway and a network using the same as well 

mentary services to IP telephony networks. 
TECHNICAL BACKGROUND 

. .=.h.» T\/ ooerators and other carriers want to ofler customers good voice quality 
[0002] Data networks °P^'^'°'^[^'°^fJ'^°^Z^^^^^ goal it is required to provide IP terminals (either chent 

Lnd telephony services over ^^ej^ P .ev'el oi tunctionallty that is available to sets 

software running on PCs or =P«=^ "J '7^Jf;^Ji^^^^ Led on IP Telephony, they need a bridge to the legacy 
connected to a PBX. As carr^ s ^"^d "ew^^^^^^^ "^^°e fhis bridge between traditional circurt switched networks and 
circuit switched networksJP Telephony gate^^^^^^^ 9 ^.^^ ^ ^ ^i,,,., 3„,,hed central 

emerging voice services based °" "J^^J ^^^^^^^^^^ on IP data networks (i.e. IP-based replacement ofttie 

otfice swrtch to P--de ne-sde ser.,ce^ ^^.^^^^ ^..oh to route inter-swrtch 

r^^r [p^taT^wiks, bypassing ^volP), and -Voice and Fax over IP- (Xo.P) are 

[0003] various terms such as •Internet ^^'^P^i^^^ba^^ services. With respect to this invention, the 

used the IP Telephony industry to descr.be 'f j/^^^^^^^^ over managed IP networks engineered tor 

^-liiX^o^* ^^^^^^^^ ^'"^ ' 
br^'jrrnntisacollec^onotindepe.^^ 

Lrks' limited security, service ^^^P^^"^^^^^^^^ .ability ?o guarantee a QoS across the networks 

between the networks, or even within a network. O' J^^^^J^ ^.^^ ^,,3 ,a,ency in IP packet transmissions 

such as end to end latency and f^^''''^' "^^^ managed IP networks, 
sen^ices Will only be deptoyed suc^esstul^^^^^^^^ 

[00061 IP Telephony began ^ about 1995 wrth PChobt^y^ ,hrough the Intemet. The calling party typically accesses 
Telephony Network (PSTN) by makmg PC »° ^f^f '^^^ g^le to call. The calls are characterized by unpredictable 
network database to identify PCs ^^^^I'^.^^^l^^^^^^^ as the transport networi.. In order to capitalize 
voice quality and high latency ^^^^^^^^^^^ p^^^^^^ '"ternet, IP Telephony Sen,ice Providers have launched 

on the difference in tariff ^^'^^"[f ^.^^^j^^,^^^^^^^ as well as businesses to make and receive long distance 

,P Telephony sen,ices that can be used by^^^^^^^^ 

calls from standard phones and fax machinesatsgnifc^^^ ^^^.^^^^ ^^^^^^ enter abiling ID such 

plan to dial a local or toll f ree number to access the P J^^J^^^^^^^ ,^ v/.th Fax machines, an autodialer at 

as a calling card or authorization code, ^^"f.f /p'^^^^^^^^^ sen,k:e in order for it to be transparent to the Fax 
the calling part/s premises must be used ^J^^^- '^J^^Pj ,,,„rted switched network and the IP network 

machine. As well. 'P^elephony Gateway s must bj^^^^^^^^^^ ^^^^^^^ .,„,^rtace and voice 

as a bridge between the packet ,he volume of IP Telephony calls originating on a 

quality of PC-based IP telephony solutions network (and visa versa) will continue o 

« Sevice in the IP network and ^ J' iiy a standard phone or tax machine. A PC running IP 

increase. The device in the circuit switched netwc^^^^ 

Telephony Client software iscurrentV used ^fj^^^^^^^^^/", J' '^s^nda^ phone interlace to an IP Telephony sen,ice. 
IPTelephLy terminals Which give the user the o^^^^^^ .^^^^P^^^ ^,,,,,,3. Canada. An IP 

An example of such as terminal '^f^^^^^^^^ f^J^p network and the circurt switched network. 
so Telephony Gateway is required as a ^"^9/^,'^^^^,;^ '^^^^^^ ,p ,i„e side IP telephony gateway and a network using 
a: :ras -d the network which do not suffer from the problems of 

the prior art. . „,.con. invention to provide an IP line side IP telephony gateway and a network 

Sle'limVaTwril^stom^^^^^^^^^ 

of the IP telephony gateway invention to provide an IP line side IP telephony gateway and a network 

[0009] It is still a '"^st mltC: ^opeX me gltrway and the network provide an economical integration of 

using the same as we 
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fmiOl It is vet a further object of the present invention to provide anIP line side IP telephony gateway and a network 
u^ng the same as well as to methods of operating the gateway and the network in particular to methods and apparatus 
fa providing supplementary sen/ices to IP telephony networks. 

SUMMARY OF THE INVENTION 
Supplementary services/features 

room Accordina to a first aspect of the invention, a gateway provides communications between a switched circuit 
ne^ Jrk (SCN) and an IP network. The gateway can handle calls between clients on the switched circuit network and 
i cHents on the IP network. The gateway provides supplementary call sen/ices/features for calls to/from IP clients on 
the IP network thus providing IP clients with similar features to those that are available to terminals on a PBX. The 
natfiwav is oreferablv a PBX which supports the supplementary sen/ices/features. 

Si 21 Advantaqeously. the gateway can also provide supplementary call sen/ices/features to calls between I P clients 
on the IP network This can be achieved by routing call control signaling for IP client - IP client calls via the gateway 

where the services can be controlled. 

riiai A tunher aspect of the invention provides an IP network in which IP clients have access to a range of sup- 
Dlementan/ call features/services. At least one of the supplementary features/services is provided by a gateway, such 
as a PBX, at an interface to the IP network. A call from an IP client is routed via the gateway to apply the supplementary 

[ST^rJ^ch/PSX is connected to an IP network and provides at least one supplementary call feature/service to 
an IP client in the IP network. 

[0015] The features/services can be one or more of the following: 

originating restrictions; 

- terminating restrictions; 

- call fonwarding (CFB, CFNA, CPU. CFNR); 
calling line identification (CLID); 

CLID restriction; 
calling name display; 
call transfer. 

While call sianalinq for IP client - IP client calls is routed via the gateway, voice traffic is preferably routed directly 
Te^ween he^ptrminals without passing via the gateway. NA^en voice traffic for IP client - IP client calte is routed v,a 
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between the P terminals will luui paaoiiiy via u.« yw.v- . . x.l * 

SieTatrwav the gateway can arrange to route the voice traffic directly between an input and an output of the gateway 
without the need for a double decode/encode of the voice traffic thereby avoiding voice quality degradation. Advanta- 
aeouslv some supplementary sen/Ices can be provided by another part of the IP network. Advantageously, supple- 
mentarv sen^lces can be provided by a gatekeeper This can be achieved by signaling between the gateway and the 
aatekeeoer or directly between the IP client and the gatekeeper. Advantageously, sen/ices can be provided by an 
application connected to the IP network, with signaling between the gateway and application via the IP network to 
apply the service. 

Gateway ports 

rooiei Accordina to a further aspect of the invention a connection between a gateway and an IP client in an IP 
network is provided by an IP line from the gateway The gateway has a pool of IP line ports which can be used for the 
connections to the IP clients. The IP line ports are a shared resource which are assigned to a client lor Ihe duration of 
an IP call and then released back to the pool of IP line ports to be used by another client. Thus an IP line pon is assigned 
io an IP line on a call-by-call basis. This reduces the number of ports that are required to serve a given number of IP 

S?!^ ?refLbir^ile an IP line port is assigned to a client, the IP line port assumes the attributes of the client's 
line data Thus subscriber services such as call fonA«rding, calling line ID and specialized dialing plans can be proc- 
essed for that client wrtiile that client's line data is associated with the IP line port. 

[001 8] An IP client can be identified by a virtual directory number (VDN) and an available port by a physical terminal 

[Sftiar The core switch can store information about the state of IP clients that it is sen/ing. such as whether they are 
busy. Thus, upon receiving an incoming call from the switched circuit network, which is directed to a busy IP client, the 
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switch can provide an appropriate treatment and reduce signaling within the system. 
Address resolution 

[0020] According to a further aspect of the invention, conversion between, address formats for calls to IP clients is 
performed at a gateway to an IP network. The conversion is between the LAN alias or directory number (DN) of a 
terminal and an IP address. According to one embodiment, an address table is downloaded from a gatekeeper for use 
at the gateway According to a second embodiment the gateway stores a list of most recently used and/or most recently 
called addresses. In both embodiments, if an address cannot be converted using the information stored at the gateway 
a request is made to the gatekeeper. In a preferred embodiment a gatekeeper handles all address resolution and a 
DN table is uploaded from the gateway to the gatekeeper. In further embodiments, the list of registered DN's is con- 
tinuously updated. 

[0021] The term call is intended to cover calls which convey voice, fax or data. The present Invention relates to a 
multimedia IP line side gateway preferably having a plurality of ports, e.g. 24 ports ITG Platform hardware, (or exannple 
providing an H.323 Voice Services Gateway The multimedia line side gateway according to the present invention may 
provide the following capabilities: 

IP terminal to PSTN calls. 
PSTN to IP terminal calls. 

direct medium IP to IP calls with signaling via the Line Side Gateway. 

direct medium IP to IP calls with signaling via the multimedia IP Line Side and a Trunk Side Gateway, 
no double encoding/decoding for basic calls and supplementary services. 

[0022] IP Line ports on the ITG card are a shared resource (concentration) within an multimedia switch partition. 
25 [0023] A plurality of IP Line ports per ITG card (e.g. 16 or 24) depending on the required encoding. 

voice, fax and modem call are supported. Supported modem protocols include V21 , V.22, V.22bis. V.32. V. 32bis 

and V.34. Fax group 3 is supported as welL 

echo cancellation, silence suppression, comfort noise injection 

30 

[0024] G723. 1. G.729. G.729A. G.711 (A and MU laws) standard codecs are supported. 
[0025] Address translations, routing, networking are supported. 
The following Line Side features are also implemented: 

35 access restrictions 

billing capabilities 

[0026] On board RADIUS Client for performance statistics. 

multi-partition operation on the core switch. ITG cards being exclusive resources for each partition. 
40 [0027] Supplementary services: 

call diversion to Voice Mail as well as other destinations 
call fonward all calls 
call fonward busy (Hunt) 
45 call fonward no answer 

call fonward not registered 

activation of call forward all calls as per H.450.3 Diversion standard 
H. 450.2 Call Transfer with and without consultation. 

CLIP/CLIR 
so Calling/Connected Name 

H.323 Call Waiting 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0028] Fig. 1 shows an arrangement of an IP telephony gateway in accordance with the present invention. 

[0029] Figs 2A toC. show, respectively, a conventional circuit switched telephone network, a network with IP te- 
lephony gateways in accordance with the present invention, and a network with trunk side gateways. 
[0030] Fig. 3 is a schematic diagram of an integrated IP telephony gateway in accordance with an embodinnent of 
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the present invention. 

[0031] Figs. 4A and B are schematic call routings for a calls involving an IP telephony gateway in accordance with 
the present invention. 

[0032] Fig. 5 Is a schematic representation of a network in accordance with an embodinnent of the present invention 
5 with an IP telephony gateway in accordance with the present invention 

[0033] Fig. 6 shows the routing of call components through an IP network in accordance with the present invention 
when the called and calling IP terminals are in different zones. 

[0034] Fig, 7 is a schematic representation of a gateway in accordance with an embodinnent of the present invention 
showing the connections to the ITG cards. 
10 [0035] Fig. 8 is a schematic representation of connections between a core switch and ITG cards in accordance with 
an embodiment of the present invention. 

[0036] Fig. 9. is a schematic representation of modules on an ITG card in accordance with an embodiment of the 
present invention. 

[0037] Fig. 10 is a schematic representation of one way of connecting a gateway in accordance with the present 
IS invention and a gatekeeper. 

[0038] Fig. 11 shows the protocol layers of a gatekeeper interface in accordance with an ennbodimentof the present 

invention. 

[0039] Fig. 12 is a schematic representation of the connections between a gatekeeper interface in accordance with 
an embodiment of the present invention and ITG card modules. 
20 [0040] Figs. 13 to 21 show messaging between gatekeeper and gateway in accordance with embodiments of the 
present invention. 

[0041] Fig. 22 shows call paths for a call between an IP terminal and an SON terminal for IP network in accordance 
with an embodiment of the present invention. 

[0042] Figs. 23 and 24 show two different call paths for a call between two IP terminals in an IP network in accordance 
25 with the present invention. 

[0043] Fig. 25 shows call paths for a call between two IP terminals in an IP network in accordance with the present 
invention when the IP terminals are in different zones. 

[0044] Figs. 26 and 27 show message paths for a call between an SCN set and an IP terminal in accordance with 
an embodiment of the present invention. 
30 [0045] Fig. 28 shows a key for the message flows of Figs. 29 to 34. 

[0046] Fig. 29 shows SCN to IP call establishment message flows including an incoming IP to I^MCS GW call in 
accordance with an ennbodiment of the present invention. 

[0047] Fig. 30 shows a message flow for termination otthe call shown in Fig. 29. 

[0048] Fig. 31 shows IP to SCN call establishment message flows in accordance with an ennbodimentof the present 
35 invention. 

[0049] Fig. 32 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
invention. 

[0050] Fig. 33 shows a message flow for release of the call shown in Fig. 32. 

[0051] Fig. 34 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
40 invention when the endpoint IP terminals have different gateways. 

[0052] Fig. 35 shows a scheme for a supplementary service in an IP network in accordance with an embodiment of 
the present invention. 

[0053] Fig. 36 is a key for the message flows of Figs. 37 to 41 

[0054] Fig. 37 shows a message flow for call transfer without consultation between two IP clients and an SCN set 
45 in accordance with an embodiment of the present invention. 

[0055] Fig. 38 shows a message flow for call transfer without consultation between an IP client and two SCN sets 
in accordance with an embodiment of the present invention. 

[0056] Fig. 39 shows a message flow for call transfer without consultation between three IP clients in accordance 
with an embodiment of the present invention. 
so [0057] Fig. 40 shows a message flow for call transfer with consultation between three IP clients in accordance with 
an embodiment of the present invention. 

[0058] Fig. 41 shows a message flow for call transfer with consultation between two IP clients and an SCN set in 
accordance with an embodiment of the present invention 

[0059] Fig. 42 shows an H 450.3 message flow for CFAC in accordance with an embodiment of the present invention. 
55 [0060] Fig. 43 shows an H 450.3 message flow for CFAC remote activation in accordance with an embodinnent of 
the present invention. 

[0061] Fig. 44 shows the internal message flows for a CFAC remote activation in accordance with an embodiment 
of the present invention. 
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H"32?o"<^Inanc tnS^,. oa,. uans.e,. .2 .a. di...s»., 
?n': «oSr^.W«- - rw^'/^SltlcLo »«.eon H.323 n««.rK and n=n n.«K (as ms 

•rnr:ri— 0,.n, ,n « e»a " ..Hn,cs.p™c.s„n, 

:rnSr"'"'\;^^^^,,„,,,„,^««„„,a.soo.«,ona,d»a,ap.^^^^^^^^^ 
» ,««cn- However, « 'a^»;°'|'^° ^,^1 is not manased W 

S^e?e'JS"a«f . ;«^^ase ^^^^ ^^^^^ a,e named as ,o,»we, c»... 

roo831 ELAN is ihe core switch 1 DBase TLAiMu 

L J and ,ne ,Ta ^ , ^„ ,P „.e si^.i«, iTa and ,ne e»^^^^^ 

" '^J^iolrriwodsllnitoe ^ . . 
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the IP client 
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Abbreviations 
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develop ment ot an application. 

ARP I Ad dress Resolution Protocol 
■^3s Business Communication Set 
CQR Call D etail Recording 
CFAC I Call Forward All Cal ls^ 
CFB I Call Fo rward Busy 
CFNA Call ForwardNo Answer 

Call Forward Not Registered 
Call Forward Uncon ditional 

■^[s CLass ot Service 

■^^^ Custo mer Premises Equipment 

CentralProces sing Unit 

"cs I Co re Switch 

DRAM Dynamic Rando^ccess Memory 
1 Direc tory Number 
Direct Inward Dialing 
■^i^ Diqit alSignaling Processor 

I End to E ndSignaling 
EDD 1 Data Dump 

ELAN Embedded LAN 

PPROM Erasable Programmable Read Only Memory 
^XUJ Extended U niversal Trunk 
7s 1 Feature Specification 
■^i^ " GateKeep er 

Gateway 
ICDA internal CDr Allowed 
"lE Informat ion Element 

IP Int ernet Proto col 

IPLC IP Li ne Card 

IPLL IP L ocal Loop 

IPLS IP Line Side 

Integrated Services Digital Network 
Tj^G IP Telep hony Gateway 

In dividual Traffic Measurement 
y^yf Le ader/Backup Leader/Follower 
'[J^ 1 Local Area Network 
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Abbreviations ^ , 


MAT 


Meridian Administration Tool. Windows 95 application used for configuring the Meridian 1 and MMCS 
switch. . -. ; 


MIX 


Meridian Integrated XoiP 


MMCS 


Multimedia Carrier Switch 


MWI 


Message Waiting Indicalbn 


NPM 


Network Protocol Module 


NTP 


Northern Telecom Publication. 


OA&M 


Operations, Administration and Maintenance 


OS 


Operating System 


PBX 


Private Branch eXchange. A telephony switch that is privately owned. 


PSTN 


Public Service Telephony Network 


PTN 


Physical TN 


QOS 


Quality Of Service 


RADIUS 


Remote Authentication Dial-In User Service 


RFC 


Remote Function Call OR Request For Comment 


RM 


Resource Manager ^ ^ 


SCN 


Switched Circuit Network 


SNMP 


System Network Management Protocol 


BSD 


Scan and Signal Distributor 


TBD 


To Be Determined 


TCP 


Transmission Control Protocol 


TN 


Terminal Number 


TSGM 


Telephony SignallinG Module 


UDP 


User Datagram Protocol 


USB 


Universal Serial Bus 


UUIE 


User to useric ^ ^ 


VPS 


Voice Processor System 


VTN 


Virtual TN ^ . _ — _ 


WAN 


Wide Area Network 


XoIP 


Voice or Fax over IP 


XDLG 


Extended Digital Line Card. 


XPEC 


Expanded Peripheral Equipment Controller Pack 
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DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

rooBTl The oresent invention will be described with reference to certain embodiments and drawings but the present 
invention is ncH limited thereto but only by the claims. In particular the present invention will be described with reference 
tn the H 323 suite of standards but the present invention is not limited thereto. 

rnn«ai A<; ..hown schematically in Fig. 1 an IP Telephony gateway in accordance with the present invention provides 
Lhridoe between a circuit switched network and voice services based on an IP network and technology A basic call 
orS Sting ^ a PSTN telephone and terminating on an H.323-based terminal in anlP network is directed to the 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 

• terminates the H.323 signaling protocols and bearer channel 

• provides bearer intenworking facilities from the PSTN lomnat (typically 64kbs PCM) to the appropnate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

• manages the PSTN-side call processing and signaling 

• locates the correct H.323 gatekeeper for the called party 

• originates and manage an H.323 call to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 
way in the other direction. 

[0089] In some embodiments of the present invention the gatekeeper translates between addressing fornnats and 
domains. In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial sen^ices envisioned for IP Telephony, IP gateways can appear both on the trunk side 
and on the line side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

[0092] A Line-side Gateway 2. 6 (see Fig. 2B) enables a circuit switched central office switch 4, 5 to provide line- 
side services to terminals 7. 8 deployed on IP data networks 1 . 3 (i.e. IP-based replacement of the subscriber loop 
access). 

[0093] An gateway 6 may provide additional call processing services under the control of either an H.323 gatekeeper 
or a circuit switched office when the Gateway 6 is integrated with a feature rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway 

[0094] The gatekeeper can play an important central role by routing all call control messaging through it and by using 
the gatekeeper to provide sen/ices such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper-Centric Architecture are: 

Simplified sen/ice provisioning 
Simplified configuration noanagement 
Centralized billing 

Open APIs for 3rd party sen/ice development 
Single interface point to PSTN IN/AIN 
Single service implementation, accessible to all Gateways 
Lower Gateway intelligence -> cheaper Gateways? 
Faster time to market for new services? 
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Potential Disadvantages of a Gatekeeper-Centric Architecture are: 

Gatekeeper is single point of failure 
Scalability - network signaling. Gatekeeper processor 
Handling of feature interactions 
Handling of race conditions 
Time to nnarket of initial service offerings 

The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper^entric 
architecture while addressing the issues of the centralized Gatekeeper approach. 

[0095] Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize IP Lines. IP Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
backhaul and IP Line access applications. 

[0096] Corporations typically have separate connections for voice communications for data communications. I P Te- 
lephony provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees. IP Line access applications offer line side sen/ices over IP Telephony transport. IP Telephony as 
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an alternative to twisted pair loop technology has value even in cases where it is only utilized in the local loop, with the 
circuit switched network is still being used for backhaul of the traffic to the destination point In the case of IP Line 
originated calls, or f ronn the origination point in IP Line terminated calls. 

[0097] A "virtual second line" utilizes IP Telephony to enable subscribers to be on-line (i.e. have a computer connec- 

5 tion to an ISP) while making or receiving voice calls via IP Telephony A growing nunnber of corporate workers are 
bringing work home from their office/place of business occasionally after work and on weekends. Many of these workers 
may need to access their corporate data network to send and receive e-mail, download and upload files, and to access 
their corporate Intranet or the Internet. If they dont have a second line, they will tie up the family phone while they are 
on-line to the office. If the worker works part of the work day at home on a casual basis during business hours, the 

10 virtual second line will enable him/her to make calls to co-workers while on-line. Home based employees want all of 
the best residential sen/ices and all of the best business services, integrated but separable into small packages at a 
reasonable price. The business services can be accessed either via a dial up modem connection or an xDSL (or other 
high speed) connection. The IP Telephony voice line using the gateway and IP network in accordance with the present 
invention can provide services such as Conference. Transfer, Hold, Message Waiting, Voicemall Access. Class of 

IS Sen/ice, and private dialing plans. 

[0098] "Road Warriors" are typically employees of corporations that need access to their corporate networks on a 
casual or roaming basis. Small Office Home Office (SOHO) subscribers may require their office to move with them 
(nomadic voice and data) as they move between business locations. In the case of the corporate Road Warrior, voice 
services delivered to the remote user will encompass the desktop capability that a featured set at the office would have 

20 such as Conference: Transfer, Hold. Message Waiting. Voicemail Access, Class of Service, and private dialing plans. 
[0099] Phones which are part of a MADN group all ring simultaneously when an incoming call is presented to the 
pilot directory number of the f^ADN group. Any phone in the fVIADN group can answerthe call. Once the call is answered, 
all phones in the MADN group stop ringing. This capability can be used in various situations in which multiple phones 
should ring when a call is presented to a pilot directory number. For example, executives typically have the directory 

25 number of their desk phone programmed into a MADN group with their secretary such that the secretary can screen 
incoming calls. MADN functionality has also been implemented on Service Node platfonms to provide a network wide 
MADN as a "personal number service" in which multiple phones on separate switches can be rung simultaneously 
when a call is presented to a pilot directory number. However, one major disadvantage of a Service Node-based network 
wide MADN is that it is expensive to deploy since trunks are tied up to/lrom the Service Node as well as across the 

30 network to the phone that answers the call. In accordance with the present invention IP Telephony can be used to 
achieve the functionality of both a localized MADN as well as a network wide MADN by using IP Telephony Clients 
combined in conjunction with the MADN capabilities of the MMCS Gateway. IP Telephony Is a much more cost effective 
approach to network wide MADN since remote IP Telephony Clients can be part of a MADN group without tying up 
expensive trunk facilities. 

35 [0100] An MMCS Gateway 10 in accordance with an embodiment of the present invention is shown schematically 
in Fig. 3. It comprises a core switch 24 combined with gateway (ITG) cards 22. The main advantages of the integrated 
Gateway 10 versus stand-alone adjunct systems are: 

1 . Cost improvement 
40 2. Integrated OA&M 

3. Seamless integration of circuit switched and IP environments -- call processing and OA&M 

The MMCS Gateway 10 can achieve the cost improvements and integrated OA&M benefits by integrating the IP Te- 
lephony Gateway (ITG) into the MMCS platform. In addition, the MMCS Gateway 10 achieves a more seamless inte- 
rs gration ofthe circuit switched and IP networks by tightly coupling the MMCS core switch 24 with the IP Telephony 
Gateway 22. A call moves seamlessly between the circuit switched and IP environments during the course of the call 
to handle call setup, tear down, and mid<all features. 

[0101] Figs. 4 A and B demonstrate certain call scenarios supported by embodiments of the present invention. The 
call scenarios are identified by the numbers 1 through 5. With the network of Fig. 4A 



£0 



1. Call Scenarios: (a) PSTN to IP Telephony Client 16, 18 through Home Gateway 10, (b) IP Telephony Client 16, 
18 to PSTN through Home Gateway 10. The IP Telephony Client 16, 18 will appear as an "IP Line* on incoming 
calls from the PSTN and calls outgoing to the PSTN through the Home Gateway 10. 

2,3. Call Scenario: All originating calls from an IP Telephony Client are sent to its Home Gateway 10 for processing. 
If the call is routed by the MMCS 24 back to the I P network 1 2 to either a Remote Gateway, or another IP Telephony 
Client, the MMCS 24 will instruct the Gateway cards 22 involved to bypass the G.7xx vocoders ("vocoder bypass") 
such that the call does not encounter a double encode/decode of the voice and hence suffer voice quality degra- 
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. ^««eion tn rail scenario 1 When a call forwarding condition 
is detected (Call Forward Busy. Call "^^X GaTeway 10 Note: The forwarding destinationisdependent 

. ,h» MMr<5 Gateway line side sewices In all call scenarios without 
Although architecture of Fig. 4A enables f two Gateway ports tor IP Telephony Client 
SegJng voice quality the architecture has he d^^^^^^^ 

originates calls which ternninate back '"^^'J^f "^^^f^^f ^'^^^^ packets transmitted directly between the or.g.na^'ng 
Gateway 10' A more Ideal situation would be to have \^^2 oni« call control signaling passirig through the MMCS 
fp^e^ony Client and the other IP ^^'^^^^^^^^^^^^^ PS^TN an^l^s shown . Fi, 4a In this 

Gateway 1 0. This would free up he MMCS gateway Ports ^^^^^ ^^^^^ ^^^^ , 

architecture, the MMCS -'-^^^P^^^^'^^^^^ ^hl MMCS Gateway 10 server functionality would be s.m.lar to that 
of a call processing server off the IP .^etwork '^ ^^^J^^ p^^adigr.. For Fig. 4B. 

envisioned for an H.323 Gatekeeper under a gatekeeper ro 

1 Call Scenario: Same as for Fig. 4A. 

■o X .=„hnr,x/ Client 16 18 are sent to its Homo Gateway 10 for 

2.3. call scenario: All originating calls 1";^^ ^''^.The ^ 12 to either a Rerr,ote Gateway lO", or 

processing. If the call is routed by the MMCS 0 back ^ t ^^.^^^ ^^^^^^ 

rarr::t;rt» 
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the MMCS 10 
. call Scenario: Same as for Fig. 4A. 
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A. Oan outsiiaiiv. 

Th, GMeke.p.r 10 e<"pri.e mo IMg l.-~tlora: 

lin. .Will access lor IP dsvtes on remote Gatoioys On ano«nr 

^^^^ 



Other tunclions may also include: 



■ . on. the aatekeeper should immediately forward a call for 'call treatment 
1 . For IP device to IP device '^^-'"""'^f ^"ff,^^^^^^^^^ that the terminating IP devk:e is 'not reg.s- 

to the IP device's home gateway once it has .t has 

. ,p,„,pdevicecommur.icatlons.Theusageteewouldbetortheuseofthe-mar,agedlP 

Ls.rrcrs'^^^^^^^^ 

4 Sfg^Sn^t ^^^^^^^^ 



calling areas'. 
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fax and data calls on a call by call basis and handles each 
. .ncodino are suppoMO .1 a e.729A; G.723 1. 0.711 0-711 A- 

circuit switched network. 

Si,ence Suppression: The IP Telephony codecs support silence suppression. 
A,o«e suppression: The IP Telephony codecs support noise suppression. 
.ex.,eO...~hA.er.an.u..erln.Plan.ln^ 

support. 

o^^oQQ tn Gateway routes. Enables carriers to flexibly 
. - »y ca» base- p., oos seleced 

Clients will not always be registered or reachable, 
f ™^^g call Should „.el»a an appK*,ia.« u=atmao.. 

to an appropriate treatment. 

^- ^:r^^tr^rv numbers mav be stored in the subscriber line data in 

via their IP Telephony Client interface. 

ra™„»« - - ™.pn»V ca,« . a»,. ,o s..p an ,P Una s« ... ca„ ,a— c ... .P 

45 Line are denied. 

the types of originations made from the Line. 



distance 



«... to, M.,na,^n.. LD: Th. .P LIn. is ^ .o ortgln,» a,, o. ca.te. 

S*:,*. «„«*a,Sc..n,n. 97S. .00,: THa ,P Un. ,s ,,s.Hc.«< o.,.a„., c.s ,o s.^^ n.nn.... 
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101031 The .ecuirements part.u.ar-y ,or a corporate road warrior sen,.e are as ,o..ows, 

rnaH warrior has one directory number on hisAier business card that callers 

provide the single voice mail box. 

r =»r«,r P is able to reach the subscriber on an I P Telephony Client while 
TV, oronratfi road warriof service operates transparently to the subscriber. For exam- 

Client when he/she leaves the office. 

. .»H ,«ionhr,nv oatewBV in accordance with present invention will be described 
101041 An embodiment of the ntegrated ^ .^e present Invention emulates an analog trunK 

In thelollowing indetail. An '^G^^f <;-^-^^^^^^^^^^^ 1 switches provided by Norte, networks, 

based gateway providing the ab .ty '° ^^^^^^^^^^ as shown schematically in Fig. 5, the integrated 

Canada while transmitting «'9"^''"9 ^" ^'''^l bet^en a first network, which may be a Switched CIrcurt 

MMCS Line Side gateway 10 provides <=°"^^f "'^^^^^'^^^^^^^^^^ 16. 18 connected on a IP Network 

Network (1 4) such as a ^^TN or an em^^^^^^^^^^ ^,3„y (QoS). The en- 

which is preferably a -^^^S^Im lVn,^Z.1ca e wi^ the gateway 10 over ISDN lines. The clients 16. 18 are 
terprise network 15 and the ^CN 14 may co— 9 J^^ ,B be personal 

preferably H323 compatible Cents but PJ^^^^^^^^^^^ IP telephony The line side gateway 10 handles 

computers, workstations or telephone ^^^^^/.l^^^^^^^^^^^ jhe gateway 10 also communicates with another 
SCN calls to/from IP clients 1 6 8 as wen as IP cl^nt to 

entity, the gatekeeper 20, mainly for ^JJ^^,^^^^^^^^ ITG card device 22 on the gateway 10 is an interface 

H323compliant butthepresent .nven^on isno 1^^^^ ^2 ,0 may be 

processing voice and fax coming ^^^"^^^^^^^^^Jjj.'tt^nctionality integrated therein. Calls commg from one IP 
linked to trunk side gateway operation ° .'".^^ 1^^^® " j^ Uunk side gateway operation, 
zone and going to another IP zone ^VP^^ f ^^^^^^^^ S^'Vhe ITG (MIX) Gateway 10 assumes the customer has 
[01051 The ITG (MIX) line s^e emulates I'^^^^f^ '^^'^ available for any WAN connectivity between networked 
Already installed a corporate IP network |2 f "^J^^^^"'^^^^ configuration preferably includes 10/100 Base T 

systems, e.g. Meridian systems '"^ Nortem^^^^^^^^ stayer and addressing in a WAN. No restriction Is anticipated 
Ethernet interlaces and ^'Pf^^^^^^!^';';'^^^^^^ procedure is used during call establ^hment, tone is 

on the physical medium th^ WAN. ^^'^^^ J^,^^ ,p cient 16, 18 is alerting. In other cases, tones 

provided to the calling IP Client 16, 18 Je SCN l^ v^e a ^^.^^^ .^^^^ ^^^^ 

?or any means to represent tones on an ^^J"^)/!^ ^^^^^^^^^ J^cs gateway 10 and the IP client 16. IB and then, 
ones need tobe heard, there is no P^^^^^^^^'^.f^^^ '"X^^^^^^^ gateway 10. The ITG cards 22 are preferably 
the IP client 16, 18 is not able to ^^f/ the Gatekeeper 20. V*.ice LAN is engineered so 
organized into leader andfollower cards. A" shortage. It is also assumed thai the IPLL Gate- 

* ^ ♦ MMP q 1 0 bv the local GK 20 of client 16. In accordance 
Jh «.e p.e»n. W.n.lon ...era. '^^ '"""'i^'J"^^^ gaJa.por 20 » obtain .».»,lzalioo o( 

m Th, m. soe GW ea^ 22 ol *« Lg.al*. «i«. '» 
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rnuted to MMCS C3VV 1 0' through the IP network 12. . ^. a,- u 

SrThe nS^ 25- of IP GW 10' transmits the call to the Core Switch 24" ot gateway 10' which processes 

it and olaces it to the Line side ITG card 22'. . ^ 

Js) The caSl eventually routed by the Line Side GW 10" to IP client 18 via rts kxal GK 20'. 

roiOTl Fiq 6 Shows a possible schematic arrangement of the ITG (MIX) cards 22-1 . 22-2. 22-3 ^^^^^^^f^J'^ 
[0107] fig. 6 Shows ^' cxjmmunicates to the core switch software via the DS-30X link 36, 

T^o EtSl'^ 22-2, 22-3. One por, 38 (10/100 BaseT) . used for the IP 

vSe SSg'^^hereas the other one 39 is used as an ^terface wtth a MAT staUon 40 for mar^agement purpose as 

[01081 For each custo ^^^^ customer only As the ITG cards 22-1, 22-2, 22-3 are 

VPS c^dTw^^^^^^^^ card (XDLC), IP Clients 16, 18 are represented Ir. the Core Sw«ch 24 by a 

Zl « (tpSET^ E^ch IP client IPSET is identified by a Virtual TN (VTN) which is defined on a phantom loop. For 
I fo vi-M H^n a call an available TN on the ITG card is dynamically associated to this VTN in order to access 
.Kfci^d^irrSled tS^ IS only used for signaling (through Ethernet and SSD)andlor speech- 

this card. This ^N. callea tne ^nys. i , y capacities and the call processing 

rstssSs;:it?vTN'"^^^ 

^SmTci li to the call using the PTN at call set-up. This VTN/PTN mechanism pemr^ts definit«n of more IP 
dynamically linKed to | „ q, pjN resources. 

SS? 1 a'n l"c entT^^^^^^^ several simultaneous active "calls' on the sarT,e DN an IP Client 16. 18 

[0109] As an 'P Clien y ph ^.^^ ^^^^ ^^^^ Preferably, each VTN has a 

, 'oN^'Jl th/^N^^^^^^^^ s^'ne are IPSET For each call.oa DN only one VTN isconcerned. In 

single DN and all the ^J;^ ™^ , y^f^^ ^^e Core Switch 24 chooses one VTN which is idle and 

case of a call to IP. ^^^^ ."'^^ c^this VTN. In case of a call from I R when the calling DN has 

Tip Cl^nMe 18 may support several call types (e.g. 2 data calls, a fax and a voice call), an IP Client 16, 18 can be 
composed by several 'PSETs^ ishas to reaisteron the Gatekeeper 20 before initiating or receiving a call. A new 

KratrrrgiXinrtifsi:^^^^^^^^^ 

SwS 2Z message sent from the Gatekeeper 20 each time an IP client 16, 18 gets registered or unregister^_ 
^en the call^ lpST is not registered, the call is immediate^ treated in such a way that resources are not resented 

Tused. For, example,^~ ^C^^rS^ TaThe^^G ^^^^^^^^ done through a suitable signaling 
protocoland hardwa e a messaging which cannot be easily handled 

L^h'sTo^anal^^^^^^ 

Sg ca^d ?o S ?e a phys^ TN. The SSD signaling is not adapted to this kind of messaging. So. a connection 
ITG cara o ^ore Switch 24 and the ITG cards handles this messaging, 

romi F ; slC 3: "ows t^^^^^^^^ Signaling paths for the communications between the Core Switch 24 and 
!r Srds 20 4^2 5 22-6 Messages that cannot be sent through the SSD route 41 are sent through another route 
Luch S an EtheSt ;oute 47. A m,^ule 44 is the interface between the SL1 task 42 and the UDP/IP API ^, 46 from 
VxWorks 48 IT^ is configured, a new task is spawned by the module 44 on the core switch 24. This task is 
responsible for -ading the messages ^^^^^^ P'Pe^ communicates directly with this module 44 

the SL I task 42 via an RFC call. 
The task can start up in two ways: 

Cold Start if the database has VoIP line side configured 
Sen^ice Change when a craftperson configures VoIP line side 

Th. ITG ooeration is separated into distinct areas, each fitting one of the functtonalities required fror^ the ITG card 22. 
^hel^GXCsolwa- architecture is dividedintotwomain components 

The lie gateway sonw a^^^uom the core switch 24 and the IP based packet network, and the host component 

STZrbSac^^^^^^^^^^ and the IP network 12. Fig. 9 illustrates the di«erent modules of 

ToilT A°^Zrk' ^nagemen. Module 52 is responsible for communica.tons between the ITG card 22 and the 
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*u t c*.rial The Client applications available tothecrattsperson 
?oTl51 An LanSignalingModule 54 handles messag,^^^^^^^^^ 

S ,t connects with a 10-baseT ethernet ^^/^^Sls^f It aisL connec^^ with the resource managemer^t (51 
module 53 so as to interact v^th the core ^^''^^f ^ ^^^/^^^^^^^ l^,,,^ 24 to obtain a physical TN assigned to a call 
on the leader card 22-4 to transmit the -^"^^^^^sTh^^^^^^^^^ is also responsible for interfacing Leader/ Backup- 
nninc out on the IP network 1 2. and their responses. 1 mooui ^^^^^ Management 

readerc-drndFonowersofdifferent^^^^^^^^ 

Sule 51 of the Leader card 22-4. and the Netwo^^^^^^ ,P address ofGK, UUl IE...). At restart t.me. and.n 

Covide the second one with call process.g —on (PTN, ^ reestablishing the conneotK,n between 

case of warm/cold start on the core switch ^^^^ ""^"^^ ^n all ITG cards 22. 

Core switch 24 and Leader Card 22-4. This ."^"^^f^^^PtJ^essing the conditions on the ethernet segment or. which 
^,116? The Network Monitoring -^^"l^^f '^.'J f^^/cP stSs gather some statistics for each inter^« -hich can 
he ITG card 22 is located. First, ^'^^^'^^'^.^r^j other measureme Altemately. by pet«dK:ally sending 
ndicate a degraded condition, such as loss of Pac^ets and estimation o) LAN load can 

R?cTmessaVstopre-determinedhosM 

be made. Whether this '^^'^^'If^^^^i'ZTe^^e^^^ several LAN segments are alk^wed. then several ITG cards 

^rnrerhaUTilTo^-leact^ 

fo^^n ABesourceManagem^^^^^^^ 

^Tmrr^onhTBesource ^^a^agor^sk res^^^^^^^^^ ,,aress translation nuKfule 59 is P-^V' -'V aPP'- 

Address translation interface. This '^^"JVirertrce with the address translation module 59 and retrieve the end- 
to outgoing call s for f ^^^f ^fj,^^^^^^^^^^ this funct.nality contains a set ot operations such as. 
point network address. r»w?>wu 

Task initialization (registration 
Housekeeping (Channel Status Table maintenance) 
L-BL Switchover operation 
L-BL Database synchronization 

not seizing a trunk but dealing with a virtual f ^ g^me responsibilities generated by the 

b?chosen^o handle a call. This unloads Leade^^^^^^^^^^ 

Physical TN selection operation n^^^^^^ oHTG cards 22. Leader and Backup-Leader may be con- 
system capacity. For systems ''^^'f^^^J'^l'^^^^ which would lead to numerous call re,ect«ns. 
irably to handle c^^^°^P-- ^ts a t^ife pS^^^^ alkx:ation of channels. Table 1 
The resource manager inuuuic 
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Table 1 : 


Channel Table 






Possible value 


Initialization Value 


IP tollower.port 


IP V4A/6 address.channei 


NULL 
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IPFollo«e,:pon corresponds to a *an-.sl ol '^T^^^. ^ ,hal no eaU (s going on 1» ohanrel 
SMIUS eorrespcr^as 10 use ol a i on M channel but Iho « »1 yet going 

?ri:^r<;il?ro*olP)>.-e«^-«*ange. .recti, ,.0^ 
^.^■^Igcalls (IPIOCS,. tneL^^r J---^-^^^^ 

,0, IHe c. ,nO ^S^Z'itSrn^elt ■Ui*en tne card 30Kn„,-ed^c t.a, It Has 



ot the request is 
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send X" ""sf ^ „ » Incoming (alls w«h ootgoing calls, 

camel- Uiis """"fji, 0,^00 », H.323 .an1a«> a"" l*""" " 
« SI ^"e C^el. PTN or callPe, 

'323 L henoied b, the Na7*™°^,^"^'\„\^^^^^ „ .„„„„lcles wim the netv»n„»l.col modi^e 

[01201 DN-to-.P address »«".«tT.,^hv thraatkoeLr 20 using the BAS signaling Optionally, an Address Trans- 
Preterably DN.to.lPtranslat.on |sha,,dled^^^^^^^ 9 ^ by thecLent^DN it 

lation module 59 may be ^^^^^^^^ "[^''^^^^2^^^^ and wrth the "«^vv°^VP^f 

connects with the management module 52 ^^^^^^^ ^^ The only manipulation required .s to add a leader 

perform DN translations. It .s present .n ^^j^f ^ . "J^,^^^^ before sending it to the gatekeeper .nterlace 5a 

DN number in front of the interrnal ProvKled bV t^^^^ ^^^^^.^^ SSD ELAN and K323 

[01211 The Network Protocol module 53 r^naQes .no ^^^^^^ ^ ^„ ,^3 ^ards 22. 

Lsiges according to r 2eTo^ n^^^^^^^^^^ « '"^^^^'^^ ""^'^ '''T'lTi' 

[01221 As shown in Fig. 10, ool . P Jr^f^^^^^^ of channels. RAS Signaling (registration adnn.ss.on 

0 ani the gatekeeper 20. Jh^ H 323 standa^ specrf^e^A typ ^^^^^^^ ^^^.^^.^^ ^^^^^^^ , ^ , 

status), call Signaling (CO^^.^^^'^^'^.f^t^a^^o The Gatekeeper Interface 58 is respons.We or RAS 

(s) management, . .) and Log'^^"^*^"": ^^^^^^^^ when the Gatekeeper routed call signalmg model .s used 

RAS interface with other XolP ""ff 3 5,31^5 update, leader card registration and DRQ forward) 

,nterfacewithlPtLGatekeeper(DNreg.straton J^^^^^^ P^^. ^^^^ ,^ ^^.^ 

NO kxal address translation .s requ.red ^^^^ '^^^^'^^^^^^^^ leader card 22-4, the leader 

messages are directly sent to the ,0 follower cards 22-5, 22-6. Each foltower card 

card 22-4 need not be '^^^^^ '^J^^^^^^ from the Gatekeeper 20. the leader card 22-4 may 

in Fio 11 Being the interface with the gatekeeper 20, the 
[0123] The gatekeeper ^^'^''^'^ 20 itseH Upper feyers are providing the interface to each 
brer: xl^pCSrsIt™^^ architecture as the .e used by IPLL Gatekeeper. Bespon- 

sibilities are: 
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or^.,iH»e hacp OS calls in order to be platform Independent. RAS Layer: This Is a p rotccol 
Systerr, Layer This layer provides ''f f gO As for an IPLL Gatekeeper, this stack is provided 

stack handling H225 RAS ^^^^^^ ^^^^^^^^^^^ procedures which are used for hcoming RAS 

=3.Data.ase.oaderL^^^^^^^^^^^ 

the Gatekeeper 20. The Gateway 10 ° get up with the Gatekeeper 20 during ITG boot 

It also implements '^^^^^^^'^^^^''^Zace provides the ability to request address resolution from the Gate- 
Address Gt'k^^Pf; resolution module 59) fails. Gatekeeper resolution requests 
keeper 20. This is used when local messaaes are always sent to the Gatekeeper 20. 

Should normally not be -"^^"^^^^^^^ between ITG Resource Mar^ager 

irk^pe?"^^^^^ tor resource cre.Uor..esUucm. a...s,o. and 

srarus -quests, as we^^^^^ Tr^.T'^t fnto two: RAS specific messages handling and ncn-RAS messages 

H323 layers: These layers handle non-RAS messages of the H323 standard. 

- * i:^^* /onH onlu those^ with other modules. Module Interface (IF): 

rr:;;::!?:: S rru,e m order to ease re-usabimy of the Gatekeeper Interface. 
.etworkManagernent Modules, this modulecanbe us^^^^^ 

Known ^i-very add^ess^ Con^^^^^^^^^ 33 , ^„ ,^3,ing channel 

interactions are done through the Network Protoa.1 1^^^^^^^ 

Address translation module 59. " ^3^3 a,ay be rriade to the gatekeeper 20 

rhrSrs^es^s^rsiiS"^^^^^^^ 

Diagnost^ls Module 60: this module responsible for diagnostics and alam,s. It includes alarms specific to the 
Gatekeeper Interface 58 (RAS reject messages)^ registration process. 

SrMre"2:"^^^^^^^^^^ 

sages based on tokens. ^^„|p interacts with the Gatekeeper Interface 58 for resource creation/ 

101351 MsssagesshownlnFlgs. 131021 refertoGat^^^^^^^^^ 

sion).Vhe Gateway 10 «>'^^^"9«VrTorotTtarr^rssS^^^^ standard messages (RAS) messages 

Registration Admission Status and No^el propr et^^^ ^SSr., ir^cluding fields, can be found in the H225 recom- 
correspond to the standard definition and ^'^^^'^^^^'J ''J^^^P^ ^ave been slightly extended in their use. 

mendation. ARQ/DRQ "^^^^^^^^^r; ' !lTtiut!^^^ to determine which Gatekeeper 20 to register 

10126] Gatekeeperdiscoveryistheprocesstha^^^^^^^ 

w«h. By default it is done manually, t'l'^^^^^'^^/^^/^ '^^^^^^^^^ "^^Zl in that case, the discovery process is auto- 
"Tat s^rdl^^^™G~^^^^^^ Gi^lrconfirm, GR. - OatekeeperReiect). It it fails 

TgRJ message), an alarm is sent to the D'«9"°^^'^,^^7°^"'l^°3„g p^g 14, RRQ - RegistrationRequest. RCF - 

0127] All ITG cards 22 /^^'^^^f^l^^^^^^^^^^ discovery is completed by the 

RegistrationConfirm RW : f mi GLUwl^l^tr^S^^^^^^^ gatekeepers 22. If it also fails, an alarm is sent 

^cSS;:!?:^^^^^^^^^ - - - messageo,.eprima. Oats- 
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e even if different from the one datafilled. is the one to be used so that the primary Gatekeeper 
crn?end^e?dd?ess S a balpSor Gatekeeper Aiterr^te Gatekeeper addresses dataf i.ied are on^ used when 
Gateway fails to connect^ ^^^^.^^^ ^^^^^ g^^^^^p Leader cards provide 

lachler'la^dTe^^ 

ill ''^^i^fn^r rteZ^lT^^^^^^ Gatlkeeper 20 car. start the ur^registration process (Gateway unregistration 
10129] Both the Gateway 10 an^^^^^^^^^ 1 6 for gatekeeper-gatev^ay messages, URO- 

messages see F.gs. ^^^^.^""'^^^^^^^ uRJ - UnregistrationReject). This is done by the gateway 10 

UnregistrationRequest . URJ^^^ ^^^.^^^ ^„ unregistration reject from Gatekeeper 20 ar, alarrn is 

when a card 22 is bf°"9j ^^"^ 'y^^g*^^ 22-4 can send an URQ if the Backup Leader card shall be used. The 
G^y^eS^^Sn Te^d a^lVo fo a^G c^l' 22 i, the alternative Gatekeeper must be used. In this case the ITG 
cards 22 must send an ^^^^^^f^^^^^^^^^^^^^ ARQ message (Gateway to Gatekeeper admission 

'::^Vs ^BoZ%s^^^^^^^^ ^"'^ - ACmiss^nReiect, see Fig. 17). I.access Is not 

^'—^20°^^^^^^^^^ gatekeeper to Gateway admission r^essages see Fig. 

18 ) proprietary in its use and -ce^^^^^^^^^ ,e,,,3t QoS changes from the 

LalSLperrjS'ce ForTiarl^ple.'u^e gatekeeper 20 or the gateway 10 may request a change in LAN 

bandwidttn allocation ^ ,^,3 Gatekeeper 20 that a call is being dropped (as the Gatekeeper needs 

10133] The ^^yJ3°/^taSSr messages, see Figs 20 and 21 . DRQ - Disengage Request. DGF 

to kr'owabout the retease of bandw^^^^^^ Gatekeeper 20 can also force a call to be dropped. AM DRQ 

[o"m] Pro^rllte^Te^ages between the Gateway 10 and the Gatekeeper 20 have been .mplerT,ented for the fol- 

lowing reasons: 

^ „ . L in must know in« list of DN recognized by Ihe Galeway (10 GaUkeepsr r.qulismtnl)- 
TnlSltXS ^' .n™.HO inoon*, c.s' ,h. Oa»w,, ,0 mus, s,o,. mo loca,^ s,..us o, iP so.s. 

Gateway 10 when call is ended to perfomn billing. 
Here is a list of proprietary messages: 

,0 DN upload oerformed PAS discovery and registration with the 20. the core switch 24 through the 

once the ga^^^V J°^^^ fhe G^ekeeper 20 a list of valkJ DN. This is done on a separate reliable TCP/IP con- 
''f tfrnSe T^P IP ^^^^ the Leader card 22-4 in the RCF message. Once up,c«d has been 

^SlpTete^ the coTne^ron is closed, but the port remains available on Gatekeeper 20. Further updates are done 
45 incrementally using the same port. 

Database ^o^!^^^°^^i;2n is available (optional Address resolution module 59), a copy of the DN address 
Where local ^^^^XT^^^Lpet 20 This is done on request from the leader card 22-4 after the gateway 
table IS ^^'^"'^^^^f registration with the gatekeeper 20. It is preferably done on a separate 
;e,iab7e ^cpTconntc^^^^^^^^^^ is dosed when the transfer is complete. Further, updates may be performed 
through RRQ and URQ messages. 

JjLg Sfs Ts done through standard H323 ARQ and URQ messages. 

Channel aHocatton and '-^^ J^fj^J.^^^^^^^^^^ Gatekeeper 20 sends an ARQ to it for .coming calls. 

fhfl^Idf 22 sen's ba^^^^^^^^^ with the IP address and port of the follower card 22-5. 22-6 to be used. For 
[his eas^ Leader and Backup Leader cards register to the Gatekeeper 20 in a special way. Fo, example, the 
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Leader and Backup Leader provide each other's address in an RRQ message, the address o1 the leader card is 
sent to the Gatekeeper 20 during ON upload. 

End of call ^ billing. This is usually seen using 'release complete' 

. Z^T:::orZ S^^^^^ used a'^nd a DRQ is sent. For this reason a.l DRQ messages sent 

Tecle.! broatekeeper 20 are forwarded to Gateway 10. 
U is necessary to match a DM to the corresponding IP address tor outgoing calis. The present ir^vention includes: 

10 Full internal address resolution 

• -i i^^A^M irr^ thp natekeeDsr 20 during start up. The table is dynamically up- 

IS 

Partial internal address resolution 

roi361 The gateway 10 stores a table of the most recent^ used and/or most called addresses, it an address is not 
matched internally a request is made to the gatekeeper 20. 

20 

Full gatekeeper address resolution 

25 cation channels for call establishment: 

H 225 RAS Signaling between End Point/Gateway and Gatekeeper 

h SI S'li SntuMSteUre'de^:?^^ Set capacity exchange) media Channel (voice) 

model .s preferably "^^^^j ' ' J ,'3^;,^^^^^ call control and the media path may be or may be not routed 

rSwi To foTrclienS^^^^^^^ cal-s.^The present invention includes the following possibil.es: 

. onrt to thP Client ooes to the gateway 10 via the gatekeeper 20 (Fig. 22). RAS signaling goes 
';^::^:::St^:X controfgoes b^etween the client and the gatekeeper. 

call Signaling and call control go through the gatekeeper 20 to the gateway 10- see Fig. 23. 
call Signaling and call control go between the client and the gateway 10. RAS signaling goes to the gatekeeper 20 



30 



35 



from the client. 



. of an IP client 16 - SCN 14 call, all H.323 channels can go through the MMCS Gateway 10 

As one example, in case of an ^''^n' t» = between the IP client 16 and the gateway 10 through the 

« (see Fig. 22). The media path and ""^^^^^^^^ 
,Pnetwork12.TheRASa«^ 

20. For a call between IP clients 16 18 ^igs. ^^-J^ J » gatekeeper 20, whereas call control and 

signaling is handled t'-'--" ^'^^^^ SulTcompress Jdecompressbn per call « prevented. If 
the media path is between the '^''^^'VwV/.lme oaTewav as the ciing client 16 (Fig. 25) the media path and call 
50 the called IP client 18 is not served by ^^"'^.f j^.*^;;^^^^^ the GK 20 or the GW 20 and tf,erefore without 
control still pass direcjly through '^Z^^^*-;^^^^^^^ out between the client 1 6, 18 and the local 

double encoding/decod.ng. ^'9"a "^9 and R^^^^ ,^3„„,to„ <or the called party the 

gatekeeper 20. 20' or gateway 10. ^° •;^^P^°^J;^^3,,^;^^^^^^ ^o that the call can be set-up throughthe IP network 
IP address of the called pajy - '^J^^^J^^^/,^'^ ^ rJvide the signaling path between the gateways 1 0. 10^ 
55 12 independently of the GW 10, 10 o^^ the e^^"' 25, 25' for routing the messages through the IP 

trunked connections between MMCS' 10. 10V 
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,„,», ,„.„o.ow,n=.,CI,S**,»cH,n9=. .„ SCM »Uh. MMCS Gateway. ,K. .3,«=^e, a„» 

one or more IP Clients Is described. 
Basic Call Overview: IP<->SCN 

Ln IP Client 16 and an SCN -"'-9- '^/^.^X^^^^^^^^ Inthemessage flows offlgs. 29-31. 

27. More detailed flows are shown ^'9^ 29_31 J^^^^ pl^^ (set A) the first step is to find a PTN from the 

[0141] With reference to Fig. 26 with a call from ^CN' e g a ^ associated with a 

pool available. This request is done by the ^^^^^^^^^^^^ and authorized) is dynam«^IV linked 

t^^rract^sCu-^^^^ 
rrpte^The^ 

10142] A more detailed flow .s shown call Proceeding and anISDN ALERT message. 
A The call is first received by the core swrtch CS (24) which ^Urns a ^ ^,3^^ 

The SETUP message from the SCN 14 '"^'"^^^^^^ card 22. The request for a PTN is done 

connection is assurnedVITje neJ jep. p,,,, one of Its ITG 

by the core switch CS to Jlf^^^^j'J^^^^^^^^ cS is also conveying call processing informat«n (e.g. called 
follower cards. While r«q"ss»'"9 ^^^"^^ sId r^essages currently exist. Once a PTN is associated to a Virtual 
party number, calling parly name) for SS"D J^^ssages cm y ^^^^ ^^^^ ^^^^ 

L^:rrtrra^Ks^ 

L (fig. 7, XDLC emulation. ^^•^23 P^o'^co" This is done by ARQ/ACF messages to and trom the 
[0143] The next step is to gam -^^;;"2Th225 SE?Xessage is sent to client B from its follower using the IP 
gatekeeper. Once admisson is ' ^" ^^^/^^^^^^^ the IP client B returns an H225 ALEPmNG message, 

address of client B. In response to the H225 SETUP ^^^^^ ,^„„^er. The follower communicates 

„ the call is accepted an H225 CONNECT "l^;^; ^^^'^l^^^'^sm CONNECT message to the SCN set A and 
with the core switch CS via SSD signaling. The CS "^f^^^" J^/g^^ ^ ,,3 fo„ower and the necessary code 

zz^:::::.':^^^^^^^^ ^^^^ °" " 

network 12. . « ^ «.nor^,tp anv sianalinq between the core switch CS and the ITG card 22. 

Sl'S^Sid. ma app»pna,e .,.«m,n. (. 9. h»,.. bu., .on.). 
Abnomnal operation 

calling party is disconnected 
Incoming IP to SCN Call 

*w ID ^^txArork 1 9 is first seen on the gateway as an ARQ message 
10146] An incoming call from an J i'^^ 4" 9 c".er^), resets it and inlorrr^s the 

Fig. 31). The leader card selects a PTN from P~' 5°"°!^^^^^ ^nto the associated follower card thanks to the 
gateKeeper to instruct client A to forward receives the H225 SETUP it relieves the 

?r:rr - ^^^^ 

handles call termina.«n with the SCN using ISDN signaling. 
Basic Call Overview: IP<->IP call 
,P ,o IP call managed by the sanne MMCS Gateway 
,0147] Whenbothca,.ingandcal,edlPC.^sA^B(^^^^^^^^^^^^ 
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. r ^DTM;, and PTNb) from the available pool and 
. .Her The leader selects a PTN for both chants (P™^ f^^^ VuP messagefrom the client 
calling party at the ^^^^^^^^^^^^^^^^ gatekeeper with an ACF ^^^^^^J^^/^f ^^^^^^^^ Theclient A sends 

stores them. The A_^"°^^^^^^^^ ^ ^^„^^er (Fa) is returned to the ^^^'^'^J^^^^ message retrieves PTNa 

Atothe Atollower. ^^J^/^^^^^^^^^ When the A tollower CS initiates 

previously described, ine loiiowi y 

?hiTclifecrcommunication is used to: 

part of the call, ^ ^ 

..„eo^„,J..CS.p.^^^^^^ ^^^^^ 

and Disengage Request ^un^-i; 
Core Switch. 

^ bv a different MMCS Gateway 
,P to .P can «,anaged by a d ^^^^ ^^^^ ^^^^ 

,.v,n and called IP Clients are managed by diHerem ^ ^ of the IP call between 

101491 When C^IUOQ^^^^^^^^^ 

I' r LmSs Gatet ys is seen by MMCS core S«,1ch a 

the twoMMCS Gateway ^^^^^^^ nTcessarv to commiinicate some information from 

The message "ows {F>9S^ • ^ ^.^ieve this .t s ^^^e propagated from calling IP 

trunk call between the two MM g ^^^^^^ ^ '"l^i^,^^ MMCSGLway 2to^^^ Client. 

^LrSareway?^^^^^ 

Non-cal. related operation ^^^^^^ ^^^^^^ ^^^^ ^^^^^^^ ^^^^ ^^^^ 

tonsOl specific OP— e ---"^^^^^^^^^^^^ 
Switch, Leader/Backup 

. MMCS system (i.e. core switch and .TO ca«is) start-up 

. Leader. Backup Leader swrtchover 
The following informatton needs to be updated. 

. Gatekeeper IP ^Vs'It^^^^^^^^ Gatekeeper 
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Gatekeeper IP address notification to MMCS gateway 

DN table 
5 Purpose of the DN table 
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Purpose of the UN xaoi« 
Message flow 

=>«itrh Thev are propagated to the Leader Card and the Gatekeeper 

[01531 Incremental upoaie I Mc 

of the followirig case. New DN or Delete DN. 



Remarks: 



2S 



30 [0154] 



A DN Change is seen by the leader card as a DN delete and new. 
More tha:rne ON can be added or re-ved in one nnessage. 

i^T^ritiD^^^^^^^^^ 

P„„ ON upload: The core switch sends to the Leader cardan DNentriesinoneof the fonowlngcase: 



35 



Core Switch System load 

Request from Leader card (after a '^^^^^^^ ^^^g ^ is to be defined depending on the nurriber of VTNs 

Ea^ DNTableDownload message conta^s N D^^^^^ 

thatcanbescannedduringatimes ce).Eachp^^^^^ ^^^^^^ ^^^^^.^^ ^^,3 wrth .ts own 

Bemar. .ONTab.eUp.oadRe.esf message . sent through UDP and contains the TCP port to be used for t.e DN 



40 table download. 

Impact on Core Switch 
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so 



55 



Impact on Core bwiw. 

^ . =.n iPc^FT concerning the DN. a message is sent lo the leader 
'°;^Lto"^^^^^^^^ 

another VTN and thus, already been '° '[Jf ^f.f ^^^^^^^ exists for one or more VTN(s). 
. ,or REQ=CHG. only the "Add' -e^^^; '^^^ Z Z exists for one or more VTN(s). 
. for REQ=OUT no messages are sent if the removea u 

. nNs. 



removing redundant DNs 
Impaci 
[01561 



Impact on leader 
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Impact on gatekeeper 

H 1 IRQ messaqes between Gatekeeper and Leader card. 

termination, tine can is yi 
of failure is the priority. 
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::Z^ the system. ^'^^^'^'^^'^^^^^^^^ is sent ,o the IP Cent 

II from an IP client is denied a rs.^^o nci-c'-^*^'- 

Se. avan Lo^h.ha [l^JJ^ J^SS o^TLn^P o-Wna.o,. *a Be,Co«, Reason .^eteepe-Ra- 



occurs on the core switch, the call is 

S;io, noBa„«-.h. ^ „ Re^seC»^«naaaon « wpad ,o ma 
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50 Supplementary Services 
Call Transler 
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Definitiorj . , , q • lepr a 

a:^,^r.=^^^^^^^ 

(called Transferring Pa"y> 
BandCcanbeSCNsetsorlPcl.ents. 
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Call Transfer is implemented on a mixed SCN/IP network as detailed in Fig. 35. 
rail Transfar methods 

5 r0170l On an IP Network, the H.450.2 Standard defines call transfer with the rerouting methods (with or without 
consultationl On an SCN Network, MMCS Core Switch only implements call transfer by joining the primary and sec- 
ondary calls (call A-B and A-C). Call transfer is handled either by the MMCS Core Switch or by the Transferred-to IP 
clients depending on the Users set type (I.e.. SCN sets or IP clients) as detailed below 

10 Gatekeepfif Interaction 

[0171] The Gatekeeper routed model is preferably used for an H.323 basic call. As the Gatekeeper supports only 
H.323 basic call, call transfer operations are transparent for the Gatekeeper. 

J5 Notations 

[01 72] The notations of Fig. 36 are used in the message flows of Figs. 37 to 44 
Call transfer operations 

pi73] Whon th» transffirrino oartv is a SCN set , call transfer by joining the two calls is handled by the MMCS Core 
Switch whether User B and C are SCN sets or IP clients. 
Notes. 

2S No call transfer indication (ctComplete or ctUpdate invoke) is provided to the IP Transferred or Transferred-to 

S me Transferring SCN set is not a set managed by the MMCS Core Switch (MMCS supports only IP sets), the 
MMCS Core Switch is not available to prevent a double compression/decompression if the Transferred and the 
Transferred-to Parlies are IP Clients. 
When the transfer-i"^ "'^rtv is an IP Client , specific methods are required in this case and is explained below. 
Transferring and Transferred Parties are IP Clients. Transferred-to Party is an SCN Set 

roi741 As shown in Fig. 37 call transfer by rerouting is handled by the Transferred IP Client. 
Shen IP Client A transfers the primary call, a ctlnitiate invoke is sent to Follower card (F J. If this primary call is anIP 
toJp can the APDU is conveyed by the Follower card F^ via ELAN to the Core Switch (Note that Follower card was 
nforr^ed during call establishment «B is an IP Client or a SCN set). The Core Switch checks if Client A can transfer 
The ^^n' call this case, the received infomiatlon is sent via ELAN to the Foltower card (Fb,) wh.ch handles the 
IP rail to B The Follower card Fo, rebuilds the ctlnitiate invoke and sends it to B. 

0175 At reception of this message, the transferred Client B initiates a new call which is handles by CoreSwitch like 
a basic call The Core Switch uses another VTN available for this IP Client B for this secondary call. 
Note: if transfer is not allowed from A, Core Switch sends a reject to Follower card F^ which builds a ctlnitiate return 
error and sends it to Transferring Party A. 

Transferring Party is an IP Client, Transferred and Transferred-to Parties are SCN Sets 

[01761 II the Transferring Party A is an IP Client (see Fig. 38), and Transferred B and Transferred-to 0 Parlies are 
SCN Sets thecall by join method is used totransferBtoC.Calltransfer is handledbyMMCS Core Switch. As Follower 

card F. knows that B is an SCN set. at reception of a ctlnitiate invoke. Follower card F^ sends SSDs messages to 
initiate call transfer on MMCS Core Switch. At reception of an ALERT message from the Transferred^o party C , Core 
Switch sends via ELAN a RequestForXferComplete message in order that Follower card F^ sends the SSDs messages 
to complete the transfer. 
Notes: 

the TRN key is hard-coded for the IPSET in the Core Switch and in the ITG cards. 
The Transferred-to party C can an IP Client or a SCN Set. 
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. , T«n.f erred and Transterred-to Parties are IP Clients 
Transferring, Transferrer a. 

r. or^ IP riipnts (see Fia 39). call transler by rerouting 

Transfer with consultation 

ctldentily invoke, the f-onowei a 
rerouting Number. 



Call Forward u >tcn 

w ^^h. for rail Forward Ail Calls feature activation. No H.450. 3 

call Forward All Calla/Call Forward Unconditional 
Call Forward Actlvatlon/Doactlvation 

LocaLactiyation u 
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gateway: 



40 



. intercepts this message. g^^^^,^ 

* , « . orror^^ oneration if CFAC is activated (respectively is not 

beactK.ated)ontheN/lMCSCoreSwrtch. 



45 Pomnte actlvation 
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p omrtte aciivaxion 

« —V -na. - - — " 



[0185] 
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conveyed in the UUIE like other basic call IP parameters. Note that the CFW key is hard-coded for the IPSET In the 
Core Switch and in the ITG cards. 

Call Forward feature operation 

[0186] Call Fonward All Calls (CFW) allows all incoming calls to a terminal to be automatically forwarded to a pre- 
selected destination, within or outside of the switch. Call Forward All Calls is supported on IP Clients. 



Call Forward No Answer 

10 

[0187] Call Fonward No Answer (CFNA) automatically forwards an unanswered call to another DN after a customer 
specified number of rings. The class of sen^ice Call Fonward No answer Allowed (FNA) activates the feature on a TN 
basis. Customer options can be defined for DID. non-DID and local calls to deny CFNA for all stations, to CFNA to an 
assigned hunt DN or a flexible CFNA DN defined per TN. 
15 [0188] Calls terminating to a IP Client not answered within a given time frame can be subjected to CFNA redirection. 
In addition, a IP Client which initiates a call to a set or terminal can be subject to CFNA redirection. Furthermore, a IP 
Client DN can be defined as a CFNA DN. 



20 



Call Forward Not Registered 

[0189] Call Fonward Not Registered is handled by the Nortel proprietary Hunting feature: When an IP Client is not 
registered in the Core Switch, the call is immediately forwarded to HUNT DN if configured, otherwise intercept treatnnent 
is provided. 



25 Hunting 

[0190] Hunting allows calls which encounter busy DNs to be automatically routed to another DN. Hunting continues 
along a hunt chain until an idle DN is found, the end of the hunt chain is reached, or the maximum number ot hunt 
steps is exhausted. Short Hunt hunts along the DN keys defined on a station. 
30 The following three types of hunt chains are supported for calls terminating to IP Clients 



• Circular hunting 

• Linear hunting 

• Secretarial hunting 

35 

Short hunting is not applicable to IP Client, which supports only a single directory number. 
[0191] For calls originated from IP Clients, all four types of hunting can be applied. 

IP Clients - Virtual TNs Configuration 

40 

[01 92] I n order to create I P clients through use of VTNs. phantom loop(s) must firstly be created and VTNs are taken 
from that phantom loop. Up to 1024 VTNs can be configured on a single phantom loop. Once the phantom loop has 
been created. IP clients (VTNs) can be configured on it through MAT MAT is a PC based tool which craftspersons use 
to perform terminal administration through a graphical user interface. The program then converts the input into a script 
45 and "drives" the terminal administration overlays by loading the correct overlay and automatically entering the desired 
response for each prompt. 

RADIUS client operation 

so [0193] Implementation of a RADIUS (Remote Authentification Dial In User Sen^ice) client on all ITG cards allows 
per-call information to be sent to an external machine for billing purposes. Only the accountirig part of the protocol is 
implemented. 

• ITG card sends a Start record when a call starts. 

55 • ITG card sends an End record when the call is released. 

• The End record contains QoS and amount of data sent. 

• Both records contain the Called and Calling Party numbers, and the call ID, for call identification and ulterior cor- 
relation with CDB records generated by the core switch. 
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. ThePA»S,~ordsa™.en,o.onm.™«.n.™««.Hac,.,o«.ax,mi,.s~u,^. 

f^^««,^,~dCrr.^^^^^^^^^ ,c.»*«cor. s»« 

and on the ITG card. 
Configuration 

,0 [01941 The MAT interface provides a Ul for the configuration of. 
. Enable/disable of RADIUS record generation. 

Messaging 

20 ^ .„ ,ho naiwork listener one at the start of the call and one at the end. 

101951 The RADIUS client sends two -^f^^^^^^J^^^^^^^ call (I.e. not the DCH.PcLeader if they 

Vhe messages are sent by the ^o^^- ^^^^^ message exchange. The client sends a message 

aren't handling the voice data). The "f^^"^^,,^^^ is received, the client retransmits the record, 

to the listener and waits for an acknowledgment. "° ^ an acknowledgment is received 

-irtirrsdiS"^^^^^^^^^^ 

for each of the 24 ports. 
Start Record 

S S-CS- a™, po. ,.h. po« u»d ». RTP chann.,,. 

" S SSSTaC and po« ,«e P«. usad ^ RTF o^™».). 

e) Call ID. 

'^^S^X^rs^ (ti- from call init.tion to call answer), 
40 h) Codec used. 

snapshot of remote Gateway's QoS at time of call connect. 

End Record 

" p«n ™ End ,.co« IS aen, .*.n m. C. la .elaaaed. ,a|ac,od. o, abandcad. I, con«lns m .lo«a: 

a) Calling parly number, 

b) Originating IP address and port. 
so c) Called party number, 

d) Destination IP address and port. 

e) Call ID. ^^^...^rnpnt is TBD but the higher the precision, the more likely the 

jrcalldurtion (Wa 

h) Codec used. 

i) Number of bytes received, 
j) Number of bytes sent. 
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k) Number of packets received. 
I) Number of packets sent, 
m) Snapshot of latency seen at the end of the call, 
n) Packet loss, 

o) Snapshot of the QoS at time of call release- 
Access Restrictions 

[0198] Access restrictions are used to limit individual users' access to the exchange network, private network, sen/- 
ices and features. These restrictions can control calls made or answered from certain telephones. The MMCS Core 
Switch performs access checks based on: 

• the Class of Service (COS) of the individual station 

• the Trunk Group Access Restriction (TGAR) code of the station 

75 . the area and exchange codes dialed by stations with Toll-Denied COS 

If any restrictions are detected when a call is placed, the call is denied and intercept treatnnent Is applied as defined 
in the Customer Data Block. ,o • ^ . 

For IP Clients, the three access checks can be configured, and the intercept treatment is given if a IP call is denied. 
20 No development effort is required to support Access Restrictions on IP Clients 

Calling Line Identification (OLID) 

[0199] Calling Line Identification is provided to called IP Clients. 

25 

Calling Lino Identification Presentation/Restriction (CLIP/CLIR) 

[0200] The Calling Line Identification PresentationyRestriction of an IP Client is configured on set basis with Class 
Of Service (CLS) DDGA/DDGD. As the H.225.0 standard does not support the presentation Indicator in the Calling 
30 Party Number Information Element, the presentation of the calling party number (of either an IP Client or a traditional 
Set) can not be conveyed to the called Party if it is an IP Client, As the Calling Party Number is optional, this IE is not 
included in the H.225.0 SETUP message if the CLID is restricted. 



35 



Connected Number / Presentation / Restriction (COLP/COLR) 

r02011 As H 225 0 standard does not support the Connected Party Number Information Element in the H.225.0 CON- 
NECT Message, the connected number is not provided to/from an IP Client. Note that with the future H.323+ evolution. 
COLP/COLR will be supported. 

However in case of ISDN SCN call to IP client, Core Switch builds and sends the connected IE in the ISDN CONNECT 
40 if necessary. 

Calling/Connected Name 

f 02021 The H 225 0 standard does not define any particular IE to convey the Calling/Connected Name. 
45 The Calling/Connected Name is provided by the MMCS Gateway to an IP Client in the H.225.0 Display Information 
Element If the Calling (respectively the Connected) party is an IP Client, the Calling (respectively the Connected) 
Name is buitt according to the IP Client name configured in the MMCS Core Switch whatever the name sent by this 
Calling (respectively this Connected) terminal. 

so Calling/Connected Name Presentation/Restriction (S) 

[0203] Calling/Connected Name Presentation indicator can also be conveyed in the H.225.0 Display Information 
Element. Class of Service NAMA/NAMD is used to allow or restrict the IP Client name presentation. 

55 Remote Call Forward 

[0204] Remote Call Forward is a Nortel feature which facilitates the programming of Call Forward All Calls from a 
remote station through the use of Flexible Feature Code (FFC). 
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Call Forward Busy ^ , 

Internal Call Fonward 

«r to coipciivelv toward only internal calls to the Internal CFW DN 

ts H.323 Call Waiting 

, ,h=t another call is being requested while already on the call. By con- 

MADN 

102081 IPSET ose Multi Appearance DN (MADN) feature with the following limitations: 

. MCN key is not suPP-ted ^^^^^ ^„ ,,,,, .psETs represent the san,a IP Clier^t 

: rc:ratSNTpresentedtoon,yone^^^ 

Message Waiting indication 

^ «.« -eWM 7„°^'il";e core sw«ch and », me Meridian Mali. 

intormalion is only known Dy in 

;jrt'Xcall..<.--pa.— ,.a.„p.«^^ 
Klo>"« L H.323 MuHlpoin ConWI UnlU. 

End To End Signaling 

,„,„ End TO End s«n,llng (EES, «»»les a s« '= ^^S^S^^^^ 

I. uansparen, ,o « "^^cen-s »?e wa, « »ne —on can .= ..e=.ed W 

on the IP client, is tuny ou^k 

J-rv5..e,.inv.^^ra^n-irjn^r<;:^^^^^^^^^^^^^^ 

rXrT.S:^andepl.»o,«.v,n,,„. 
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(54) IP telephony gateway 

(57) The present invention provides an iP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call sen^ices/features for calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is preferably a PBX 
which supports the supplementary services/features. 
Advantageously, the gateway can also provide sup- 



plementary call sen/k:es/f eatures to calls between I P cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an IP net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX. at an interface to the IP network: 
A call from an IP client Is routed via the gateway to apply 
the supplementary feature/service. 
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Claims 

1. A gateway for use between between an IP network and another network, the gateway being adapted to handle 
calls between IP terminal devices connected to the IP network as well as calls between an IP terminal device and 
a terminal device connected to the other network, the gateway being further adapted to provide at least one sup- 
plementary service for calls to or from an IP terminal device. 

2. The gateway according to claim 1 , wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

a terminating restriction; 
call forwarding; 
calling line identification; 
CLID restriction; 
calling nanae display; 
call transfer. 



3. The gateway seconding to any previous claim, wherein the gateway is adapted to provide the supplementary service 
on a call between two IP terminal devices and/or to provide the supplementary service on a call between an IP 

20 terminal device and a terminal device connected to the other network. 

4. The gateway according to any previous claim, wherein the gateway comprises a shared pool of ports on the line 
side which are usable for a connection to an IP terminal device. 

2S 5, The gateway according to any previous claim, wherein the gateway is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

6. The gateway according to any previous claim, wherein the gateway is adapted to perform address resolution for 
calls to IP terminal devices. 



7. The gateway according to any previous claim, wherein the gateway is integrated with a switch. 



8. An IP network for connection to another network, the IP network being adapted for handling cafls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device andatemninal device 

35 connected to the other network, the network being further adapted to provide at least one supplementary service 

for calls to or from an IP terminal device, 

9. The IP network according to claim 8, wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

40 

a terminating restriction; 
call tonwarding; 
calling line identification; 
CLID restriction; 
45 - calling name display; 

call transfer 

10. The IP network according to claim 8 or 9, wherein the network is adapted to provide the supplementary service 
on a call between two IP terminal devices and/or is adapted to provide the supplementary service on a call between 

so an IP terminal device and a terminal device connected to the other network. 

11. The IP networt< according to any of claims 8 to 10, wherein the network is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

55 12. The IP network according to any of claims 8 to 11, wherein a voice call between two IP tenminal devices without 
double encoding/decoding of the voice data. 

13. The IP network according to any of claims 8 to 12. further comprising a gateway, the gateway being adapted to 
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10 



provide the supplementary service. 

14. The IP network according to any of claims 0 to 1 3. wherein the gateway comprises a shared pool of ports on the 
line side which are usable for a connection to an IP terminal device. 

15 The IP network according to any of claims 8 to 14, wherein the network is adapted to route call control signals for 
" a call between two IP terminal devices through the gateway or the IP network is adapted to route call control signals 

for a call between two IP terminal devices through the IP network and call signaling though the gateway 

16 A method of operating a gateway between an IP network and another network, the gateway being adapted to 
' handle calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 

device and a terminal device connected to the other network, the method including the step of providing at least 
one supplementary semce for calls to or from an IP terminal device. 

15 17. The method according to claim 16. whereinthe supplementary service is chosen from at least oneof: 
originating restrictions; 

a terminating restriction; 
call forwarding: 
20 - calling line identification; 

CUD restriction; 
calling name display; 
call transfer. 

25 18 The method according to claim 16 or 17, wherein the supplementary service is provided on a call between two IP 
" terminal devices and/or is provided on a call between an IP terminal device and a terminal device connected to 
the other network. 

19. The method according to any of the claims 16 to 18. further comprising the step of dynamically associating an IP 
30 terminal device client's subscriber data with a call. 

20 A method of operating an IP network connected to another network, the IP network handling calls between IP 
' terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 
connected to the other network, the method comprising the step of providing at least one supplementary service 
35 for calls to or from an IP terminal device. 

21. The method according to claim 20. wherein the supplementary service is chosen from at least oneof: 

originating restrictions; 

a terminating restriction; 
call fonwarding; 
calling line identification; 
CLID restriction; 
calling name display; 
call transfer 

22. The method according to claim 20 or 21. further comprising the step of dynamically associating an IP ternninal 
device client's subscriber data with a call. 

23. The method according to any of claims 20 to 22, further comprising the step of routing a voice call between two 
" IP terminal devices without double encoding/decoding of the voice data. 

24 A gateway between an IP network and another network, the gateway handling calls between IP terminal devices 
connected to the IP network as well as calls between an IP terminal device and a terminal device connected to 
55 the other network, the gateway comprising a shared pool of ports on the line side which are usable for a connection 

to an IP terminal device. 

25. The gateway according to claim 24, wherein the gateway is adpated to dynamically associate an IPterminal device 
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client's subscriber data with a call. 

26. A method of operating IP network having a gateway between the IP network and another network, the gateway 
handling calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 

5 device and a terminal device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
IP terminals without pasing via the gateway, 

27. An IP network having a gateway between an IP network and another network, the gateway handllngcails between 
10 IP terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal 

device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP tenminals though the gateway and routing voice traffic between two 
1 P terminals without pasing via the gateway. 



^SOOCtD: <EP 096814SA2_I_> 



140 



EP 0 966 145 A2 




141 

BNSOOCID: <EP 096814SA2J.> 



EP 0 966 145 A2 




^iSOOCtO: <eP_0968145A2J_> 



142 



EP 0 966 145 A2 




BNSOOCID: <EP 09e8145A2J_> 



143 



EP 0 966 145 A2 




EP 0 966 145 A2 




BNSDOCtO: <EP 0966145A2_I_> 



145 



EP 0 966 145 A2 




146 

NSDCXID: <EP_0968145A2J_> 



EP0966145 A2 




147 



wnrrriO: <EP 0968145A2 I > 



EP0966 145 A2 



CPU Core 



Peripheral 
Controller 



I DS30X 



Card LAN 



MMCS Gateway 



Ethernet lOBase T (ELAN) 



Zl'3 
XI' \ 



IPE Shelf 



ITG 



BL 



ITG 



ITG 



DSP Host^' 



Ethernet 10/100 Base T (voice LAN) 



38- 



MAT PC 




H.323 Teiminal 



148 



300CI0: <eP__096ei4SA2J_> 



EP 0 966 145 A2 




BNSOCXID: <EP 0966145A2_I_> 



149 



f 

EP 0 966 145 A2 



DS30X 
data and 
Signalling 




XDLC 

cmulatioD 



t 



Voice/Fax 
from DSP 



Telephony 
Signalling: 
Module 



T 

30 



Elan from 
Core CPU/ITG card 




System Monitor 



: R 1.0 imused modules 

I I R 1 .0 unchanged modules 

I '''.-^*\ R 1 .0 modified modules 

mill R 1.5 new modules 

^ ► Inter-modules call processing interactioiis 

^ . . . ^ Inter-modules maintenance^ionitoiing interactions 
Interactions with other systems 



Elan with other ITG cards 



3^ 



/y.9 



3NS0OCI0: <EP 0966145A2_I_> 



150 



EP0 966 145 A2 




Gatekeeper ManagerIF ^t^J^^^^ ^^^^"^^ lS.t.or^^^^^ 


Nortel H323+ 
Database loader 
Layer 


RAS Protocol State Machine 


H323 Protocol State Machine 


RAS Handler Interface 


H323 Handler Interface 


RV Interface Layer 


RV Interface Layer 


RAS Layer 


H323 (non RAS) Layer 


System Layer 



I ] Gatekeeper specific layers [_] RADVision Stack 




151 

BNSDOCIO; <EP 096614SA2_I_> 



EP0 966 145 A2 




EP 0 966 145 A2 



Gateway 

System Monitor GKMgrIF RAS stack Gatekeeper 



Discovery request ^ 


Discovery request ^ 


GRQ 

GCF/GRJ 
< 


^ Discovery conftrm 


^ Discovery confirm 







Gateway 

GK MgrIF RAS stack ' Gatekeeper 



^ Discovery confirm 
Registration request ^ 


RRQ 


^ Registration confirm 


► 

RCF/RRJ 


^4 





BNSOOCID; <EP__0966145A2_I_> 



153 



EP0 966 145 A2 



Gateway 

— — ' 1 

System Monitor GK Mgr IF RAS stack Gatekeeper 



Unregistration request ^ 


Unregistration request ^ 


URQ 


Uiuegisiration confirm 


^ Unregistration confirm 


► 

UCF/URJ 


< 




< ' 



Gateway 

System Monitor GKMgrIF RAS stack Gatekeeper 



^ Unregistration request 


^ Unregistration request 


^ URQ 


UCF 


Unregistration confirm ^ 


Unregistration confirm ^ 






► 




JSDOCIO: <EP 09661 45A2J_> 



154 



EP 0 966 145 A2 



Gateway 



RAS stack Gatekeeper 



Admission request ^ 


Admission request ^ 






ARQ ^ 






ACF/ARJ 




Admission confirm 





Admission confinn 


< 




-4— 







Gateway 

Resource Mgt RAS stack ' Gatekeeper Endpoint 



Channel request 


^ ARQ 


^ ARQ 




ACF/ARJ ^ 


< 

Channel allocation 
► 






ACF/ARJ 


^ 



BNSCXXia <EP 096614SA2_L> 



155 



EP 0 966 145 A2 



Gateway 

Ntwk Protocol Ntwk Protocol IF RAS stack 



Gatekeeper 



Bandwidth request ^ 


Bandwidth request ^ 


BRQ 

► 




Bandwidth confinn 


BCF/BRJ 


< 


Bandwidth conforn 


< 


M 



Gateway 



Resource Mgt Resource Mgr IF RAS stack 

Disengage request 



Gatekeeper 



Disengage confimi 



Disengage request 



Disengage conHnn 



DRQ 



DCF/DRJ 



Gateway 



Resource Mgt Resource Mgr IF RAS stack Gatekeeper 



^ Disengage request 


^ Disengage request 


DRQ 


4 

DCF 


Disengage confirm ^ 


Disengage confirm ^ 






p 



156 



EP 0 966 145 A2 





157 

FWRnrmin: <P,P 0966145A2 I > 



EP0 966 145 A2 




EP 0 966 145 A2 




BNSOOCiD: <EP 0966U5A2_I_> 



159 



EP0 966 145 A2 



Gatekeeper 



Set A 



MMCS 
Core Switch 



MMCS 
MIX GW 



IP Terminal 
B 



ISDN 



! SETUP 



CA»DNa 

CAD»DNb 

NamoA 



CALLPflOC 



ALERT 



CONNECT 



DS30X or Ethernet link 




SL1 
SW 



PTN request for DNb 



DNb, PTMb 



SSDs to PTNo 



SSD from PTNo 



speech path 



fio 



26 



H.22S.0 



ARi 



SETUP 





CA»ONa 




CAD»DNb 




CALL PROG (opt) 


^ ALERT 








CONNECT 



^SOOCID: <EP 096614SA2_L> 



160 



EP0 966 145 A2 



Gatekeeper 



Set A 



MMCS 
Core Switch 



MMCS 
MIX GW 



IP Terminal 
B 



ISDN 



SETUP 



CA=DNb 
CAD=DNa 

CALL PROCEDING 



ALERTING 



CONNECT 



DS30X or Ethernet link 



^ind PTN ) 
PTN linked to DNtr-^r-^ 



DNb. PTNo 



SSD from PTNo 



open/close speech path 



SLl 
SW 



SSD to PTNo 



open speech path if not open 



H.225.0 



ARQ 



ACF 



SETUP 



CA=DNb 
CADsDNa 

CALL PROC 



ALERTING 



CONNECT 



Q.931 messages (ISDN or H.22S.0 call signalling) 

H.225.0 RAS signalling 
ELAN messages 

new ^iSD mcss;ige 



existing SSD 



BNSDOCtD: <EP 0966145A2_I_> 



161 



EP0 966 145 A2 



SCN 



MMCS Gateway 



IP Network 



Set A 



CS 



Leader 



FollowerB 



ISDN 



DS 



30X / Ethernet link 



Gatekeeper 



H.225.0 



Client B 



(set A calls IP Client b) 



SETUP 



CA=DNa 
CAI>=DNb 
NamcA. (UUIE) 

^ CALL PROC 



ALERT 



CONNECT 



© 



Request 



PTN for Client B 
DNb, NanicA,( lJUlE, IPf**,' 
PTNh 



SSDs(FI>fb) 



LCD kcyO Ringing 
Display DNa 



_ARg . 

_ACF 
SETUP 



© 
© 



CA«DNa 
CAD-DNb 
DisplayIE(N^eA) 
UUIE 



ALERT 



© 



SSDs (PT^4b) 



C014NECT 



KeyO de/pressed 
SSDs(PTNb) 



(lampO on, L( udspeaker off. microphone on) 



SPEECH PATH 



H.245 Ca 



Media 



© 



© 



I C ontrol^ 
path 



NSDCXID: <EP 09€6USA2_L> 



162 



EP 0 966 145 A2 



SCN ^ ^ 



MMCS Gateway 



IP Network 



Set A 



CS 



Leader 



Follower^ 



ISDN 



DS 


30X/ Ethernet link 






see previous Figure 
"^SCN to IP call establislimeat'' 




SSDs (FTNb) 




RLS pressed 
RLS depressed 







Gatekeeper 



HJZIS.O 



Client B 



SETUP 



■ PAMPROC 



ALERT 



_AR2 ^ 
_ACF 

SETUP , 



RELCOMPLBTE 



ALERltojgtioaal 



Client B rejects tfac call) 



RELEASE 



COMPLETE 



096614SA2 I > 



163 



EP0 966 145 A2 



SCN 



MMCS Gateway 



IP Network 



SetB 



CS 



Leader 



Follower;^ 



ISDN 



DS 



30X / Ethernet link 



Gatekeeper 



H.225.0 



Client A 



IP Client A calls Set 



© 



Iniliatc Incoming call (PTNa) 



SETUP 



DNb. DNa.NaiTicA. UDII;; 



Initiate Incoming caJI Ack (PTNa 



SSDs(PTNa) 



1) 



ICcyO dc/presscd 



lampU on, LU^ on 
State Dialtone 



SETUP 



CA=DNa 
CAl>DNb 
NameA, (LAJIE) 

CALLPROC g 
ALERT 



CONNECT 



Dial Digits of DNb 



SSlXPIMa) 



Update Scr ;cn SuUc Ringback 



SSDs(FrNa) 



NameB 



Update Screen Active State 
DispIayCPND"NameB** 



SPEECH PATH 



CA=DNa 
CAD=DNb 
DisplayI£(NbmeA) 
UUIE 



ALERT 



UUIE 



CONNECT 



DispUylECNameU) 
UUIE 



ACF 



) 



© 



© 



© 



© 



H.245 Ca 
Media 



© 

1 Control 
path 



3-1 



164 

INSDOCID: <EP 09661 45A2_I_> 



EP0 96614S A2 



CS 



MMCS Gateway 

Leader Fa 



IP Network 



Gatekeeper Client A Client B 



loitiate IC 



DNb.DNa, TNb 
UIJIE.IPKA 



C 



call(PTNa) 



store PTNb. DNb 
DNa, UUIE, IPfA 



loitiate IC 



DNb, DNa. 

ssDs (pny 



TNb. UUIE 
la) 



KeyO dc/p essed 



lampO onT -DS olt 
State Oialt me 



Dial Digits 



ofUNb 



Request 0<^^ Request OG cal I to Follower 



DNb 

IIUIE.IPKA 

OG cal 



Revest 



D^4b 
I complete 



DNb.PTNb 
SSDs (PTNb) 



LCD keyO Rii g»ng 



Display Blank 
Display DNa 



3 



c»U Ack(PTNa) 



ACF_ 
IPfa 



> 



^5 _ 

ACF _^ 



SETUP 



CA=DNa 

CAD=DNb 

UUIE 



C store DNb, PTNfb. UUIE. IP|^^ 



Inform IPorif . 



( iitore IFk» ) ^^^^ 



line 



SSDs (PTKb) 



KeyO de/prcssed 

ssps (rrm 



(Loudspcakci off, microphone 
SSDs (FTNb)^ 



Update Scrc< n Active State 



© 



)n) 



_ARg 

ACF 



IP»i 



SETUP 



CA=DNa 

CAD=DNb 

UUIE 

ALERT 



CONNECT 



CONNECT 



Client A calls Client B 



IPi 



FA 



0 
© 



© 



© 



© 



H.245 Call Comrol 



Media path 



ELAN Message between CS and ITGs cards 
IP to IP call specific message and parameter 



165 



OMcrvvirv ^cd 



EP 0 966 145 A2 



MMCS Gateway 



IP Network 



CS 



Leader 



Gatekeeper Client A Client B 



SSDs (PTTta) 



RLS Key 
SSDs 



State idle 
LCD dark 

SSDs(PTNb) 



State idle 
LCD dark 



( le/pressed 



or /and 



^ DRQ 
DCF _^ 



H.225 RELEASE COMPLETl: (opt) 



H.225 RELEASE COMPLETE 



_pR3 _ 



H.245 



Call Con trol 
Media path 



Client A releases the 



H.245 endSessionCommaikd 



H.245 endSiessionCommard 



EH] 



j)Rg 

DCF 



33 



^SOCXIO: <EP 0966146A2_I_> 



166 



EP 0 966 145 A2 



MMCS G ate>vay 1 
TrkSide Linc^dc 
CS FrrkA LeaderlpA 



IP Network ^ MMCS Gateway 2^ 

Cliem Client LineSide ^ TrkSide 



Gkl A B Gk2 Fb Leader 2 LTrk2 FtrkB 



iDlUatJiC caU(PTNa) 



' DNb, DFla. PT^O) 
UUIE. I^KA 



store PTNb. pNb 
DNa. UlllE. IPfa 



liiitUtjlCcaUAck(PT^ 



DNb. Dl^a, PTNb, UUIK 
SSDs (pTNa) 



KcyO depressed 



lampO (In, LL>S olt 
Slate Dialtone 

^ Dial Ditits o4 l>Nb 



SETUP 



ARQ 
ACF^ 



CA 



AcaltsB 



ARQ 



_^ FA 
SFUP 



DNa 



CA >=DNJ) 

uu 



> 



CA-DNa 
CAD=DNbl 

UUIK 



See IP ISDN Trunk Side 



IP 



Va 



( store IP|.» ) 



( store DNb 'PTNb,UUI 



Inrorm IP 



IP|:i5 



eng. 



ACF^ 

IP«k 



ALERT 



CONNEC 



Request OCaU (tc 



DNb 

UUU 



Request OG c 01 ctjmplete 

mTjtf^ ^ 

SSDs(PTNl>) 



LCD kcyOIingil g 
Display Bla ik lii{c 
Display DN^ 

SETUP 



CA=DNa 
CAD-DNb 
UUIE 



SETUP^ 



CA=DNa 

cad=dn|> 

UUIE 

t^FA 

Follower) 



SSDs 



;PTNb) 



KtyOcc/; 



rONNECI 



See IP ISDN Trunk Side 



Update si reen Active Sta c 



SSDs(PTNl> 



CONNl'CT 



H.245 Cdll qontrol 
Media \ ath 



ZONNEC^ 



ELAN Message between CS and ITGs cards 
IP to IP call specific message and parameter 



34 



167 



RNSOOCtD:<EP 096614SA2 I > 



EP 0 966 145 A2 



User A Transferring Party 




Q.931 messages (ISDN or H.225.0 call signalling) 
ELAN mcssiigcs dedicated (o Call Transfer operation 
SSD messages 
H.225.0 RAS signalling 

invoke PDU for operation xxx 
return result PDU for operation xxx 
return error PDU for operation xxx 

Follower Card which handles the IP call to Client X. This call is the 
secondary call of the call transfer operation 
Leader Card 
rerouting Number 
transferring Number 





xxx. in V 
xxx.rr 
xxx. re 

L 

rrNb 
XingNb 



SOOCID: <EP 0966145A2J_> 



168 



•4 



EP 0 966 145 A2 



^ SCN ^ ^ 

Set C CS 



MMCS Gateway 



IP Network 



Leader F^^ Fb2 

CALLjSlCNALUNG 



Retjuc: 



DNct 



Qf Bis an IP Set ) 



UUIE[ 



tKorXfrr(calllO; 



alllDI. Kma 



(Check that A is allowed to xfcr to C? ) 



SETUP 



^ CAl^DNc 
ALERT ^ 



^UDitiatclDV (rrl Ib^DNc, CallID2 ) 
CalUDl] 



RequestForXfe -Resp(calllD2) 



DNc. CalllDl 



see Figure 29^incomuig 

IP to MMCS CW cair 

use an other FTN and VTN of Client B 



CONNECT, 



iSD (PTNb2) 



Update Scrc m State Ringbacl 
iSn (PTNh2) 



Update Soceti State Active 

spe:e4:hpatii 



SSD (PTNa) 



State idle 



SSD fPTNbl) 



RLS key press 



release 



Fbi Client a Client B 

Calll 



FACILITY 



UUIE5 ctlnitutclnv(rT|sfb-'DNc. CaRjD: i) 



CAD- DNc 



UUIE[ 



REL 



UUIE 



Client A initiates a 
call transfer to C 



FACILnV 



CalllDl] 



SETUP 



:tSctup.iov{CaIl 
CallID21 

ALERT 



ctSetop.rr 

CONNECT 



Call 2 



REL CO]y4PLETE 



^IE[ cUnifate-rr] 
tOMPLETE 



ctloitUte.rr] 



_ACF 



D2»XingNb=DN b} 



© 



J7- 



BNSOOCID: <EP 09661 45A2.l_> 



169 



EP0 966 145 A2 



SCN 



Set C Set B CS 



CALL 
ON HOLD 



SETUP 



CAD=DNc 
CA=DNb 



ALERT 



MMCS Gateway ^ 
Leader 

SPEECHPATH 



IP Network 



Client A 



SSD 



TRN 



SSEHPTNa) 



TON 



Prim ; Key wink 
SSD|PTNa) 



SSD 



Update Screen State Ringback 



SSDl 



transfer is aUowed 



) 



TRN 



SSD 



Update Call Register of B 
with tor side ° C 




© 



Client A initiates a | 
call transfer to C 



FACILITY 




. UUIE[ ctlDi tiateJn V { rrNb=DNc, CalllD^} 

QfBis not an IP Set J CalllDl] 



PTNa) 



keypress / release 



key lit 



digits on DNc 



RtQgl ack Tooe 



(PTNa) 



PTNa) 



key press / relea^ 
PTNa) 



Lam] » dark. LDS off 



© 



© 



© 



REL COMPLETE 



UUIE[ctlQUiate.rrl 



^SDCX:iD: <EP 0966145A2_I_> 



170 



EP 0 966 145 A2 



MMCS Gateway 



IP Network ^ 



CS 



Leader F/^ 

CALLlSICNALUNC 



Reque 



QfBisan lP Set ^ 



UUlEl 



tForXfer(calllD>) 



l>Nc. CalllDLFlNa 



^cck that A is allowed to xfcr to C? | 



RcquestFor ^rerRe}tp(cullin2) 



ONc.CallJLl 



sec Fig, 32 ^0 *>a*»^ 



Fc Client A Client B Client C 

Calll 



FACiLrrv 



ctlDitiate.lDv(rTflb=DNc. CalllD^} 
CalllDl] 



UUIE 



SSD (PTNc) 



Key 

ssd 



Up<iaie Screcr 
< 



SSD(PTNa)_ 



} press / release 
(PTNb2) 



State Active 



L^^'ss / reic 



Stale idle 



SPEEOIPAl 



Alert 



ctScliip.rr 



Client A initiates a 
call transfer to C 



FACILITY 



ctlDitiatcuiv{r^Nb=DNc, CaTllG(2) 
CalllDl] 



SETUP 



ALERT 



CONN Eg 



Call 2 



AKQ_ 

acf; 



L ' Ab=bKc 

UUlEf ctSetupllnv {CamD2} ,0411102] 



SETUP 



CAD^DNc 

UUI£[ ctSetu|f.iDV{CallID2}. 0^1102] 
ALERT 



ct5ctup.rr 



CONNECT 



© 



© 



© 



© 



REL COI^LETE 



ctlDitUte.rr 

REL COMPLETE 



ctlDitiatcrr 



© 



© 



BNSOOCID: <EP 096614SA2_I_> 



171 



EP 0 966 145 A2 



MMCS Gateway 



IP Network 



Client A Client B Client C 




0 



^ UU1E[ 
Facility(cal 



© 



© 



UU1E[ cttdeDtify.liiv{trfte) 
|ca]llD2] 

ID2) 



ct Identify ii voice 
Facility (a IUD2) 



cilUcnlilV i 



rTNb=l tNc 



FACIUTY 



UUIE[ 



FACIUTY 



ivokc 



UUIE[ cklDlUaCcinv {rrt^^DNc. CalllD2) 
CalllDl] 



Client A initiates a 
call transfer with 
consultation to C 



FACIUTY 



UUIE[ < tIdeDUfy.uiv {tru e) 



FACIUTY 



UUIE[ 



^tIdeotify.rr{Cal 
Ca]llD2] 



<lWentlfy.rr{Cal ID2, nNb^^I^c} 
CalllD2] 

FACILITY 



CallID2] 



ID2.rTNb=DNc} 



Same aji Figure 34 



Ho 



172 



EP 0 966 145 A2 



^SCN 

SetC 



MMCS Gateway 



CS 



Leader 



Suneas Figure 32 



CAiX$lGNALLING 



^ IP Network _ 

g i:^ 

Client A Client B 



SPEECHPATH 



UUIE[ 



ctldentlfy.iiiv{mie} 
CalllD2] 



FACILITY 



UUIE[ 



Call 1 



Call 2 



FACILITY 



0 



Client A initiates a 
call transfer with 
consultation to C 



:tldcotify.rr{CallID2, rrl^DNc) 
CallID2] 

FACILITY 



UUIE[ ctInltiate.Uv{rTNb^ONc, CaIlID2} 
CalllDl] 



BNSDOCID: <EP 0966 U5A2_l_> 



173 



EP0 966 145 A2 



iiiiii 



MMCSGW 




TP^gPT A profile 

ActivattoDOfCFAC 

toDNb 

^ 



H.225,0 



A activates call 
forward all call to B 



SETUP 



checlcRestrktioiuiovoke 
IdivertedToNr=DNb] 



CONNECT 



checkRestriction.retumResult 
RELEASE COMPLETE _ 



174 



><SDOCID: <EP 0966145A2_I.> 



EP 0 966 145 A2 




MM 



MMCS 



fPSiminniflle 

Aettvatioa of CFAC 



■ctlvateDiversloiLiDVokc 
(proccdurt-CFU 
divertedToAdd-DNc 
serv«dUderNi-DNb) 

SETUP 



acttvateDlvenioiLtnvoke 
{|»t)cedure-CFU 
diveftedToAdd*DNc 
servedUserNr^DNb] 

SETUP 



checkRcstrictioaiiivoke 
JdivcrtedToNr=DNc] 



CONNECT 



cbeckR«stjietion.rctuniResult 
^LEASE COMPLETE 



CONNECT 



activateDiversion.retuniResult 
CONNECT 



•ctWateDlvcnkHLretumResult | 
^ RELEASE COMPLETE 



RELEASE COMPLETE 



ffp. 43 



JNSDOCtO: <EP 096614SA2.L> 



175 



EP 0 966 145 A2 



MMCS Gateway 



IP Network 



CS 



Leader 



^B2 



Client A Client B Client C 



ARQ 
ACF_ 



SETUP 



CAD= Dm 

LrUIE[ activatebiversioD.lovoki 



{CFU.C 



IPSET B profile 
Activatioo of 
CFAC to DNc 



SSD 



key(r 
ggPj 



Update screen 



SSD 
RLS 



SSDs rPTNb2) 



i^t w key press io 
CFW key depressed 



SSD (Vnibl) 



DNc digits 
CFW key pressfcd 
CFW key dcpre sscd 



(PTNbl) 



cey press /relea^ 
fPTNft) 



Active Sute 



PTNa) 



key press /release 

SSDCPTNbl) 



SSp(PrNb2) 
CFW Key wirikihg 



SSD(PTNb2) 
CFW key lit 



SSDCPTNa) 
RLS key press 



Connect 



H^vuteDtversiu 
Connect ack 



State idle 



_ACF 



release 



COKNECT 



UUlE[activateipiversioD.rrJ 
R£U COMPLETE 



A remote calls 
forward all call B to C 



vToNb=DNc. S^rNb=DNb}] 
SETUP 



CAD- DNb 

UUIE[ activatcpiversiOD.invoke 

{CFU. Di/ToNb«DNc, ScJNb«DNb)] 



SETUP 



CAD= DNc 

UU I £[checkRestriction. invoke {t)tvToNb=Df 



CONNECI 



UUlE[checkRc: trictioiurr] 



RELEASE 



CONNECT 



UUlE[activatcI ►iversion.rr] 



COMPLETE 



REL. COMPLETE 



© 



© 



© 

© 
© 



176 

NSDOCIO: <EP 0966145A2_l_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



